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TUESDAY, MARCH 31, 1953 


Unirep Srates SENATE, 
SeELEct COMMITTEE ON SMALL Business, 
Washington, D.C. 

The committee met, pursuant to notice, at 2:05 p. m., in room 457, 
Senate Office Building, Senator Edward J. Thye (chairman) 
presiding. 

Present: Senators Thye (chairman), Ferguson, Saltonstall, Hen- 
drickson, Dutf, Sparkman, and Hunt. 

Also present: Blake O’Connor, professional staff member, and 
William D. Amis, investigator. 

The CHatrmMan. If the committee will come to order, we will 
proceed. 

Ladies and gentlemen, there is one thought that I, as chairman, 
have, and that is to help create an atmosphere in our general economy 
that is conducive to the welfare of small-business enterprise and the 
creation of new business. That is one of the objectives of this com- 
mittee. For that reason we are delighted that we have the oppor- 
tunity to have the Secretary of Commerce, Mr. Sinclair Weeks, with 
us this afternoon. 

Mr. Weeks, you may proceed in whatever manner you desire. 


STATEMENT OF SINCLAIR WEEKS, SECRETARY OF COMMERCE, 
ACCOMPANIED BY CRAIG R. SHEAFFER, ASSISTANT SECRETARY 
OF COMMERCE FOR DOMESTIC AFFAIRS, AND HAROLD B, CORWIN, 
DEPUTY GENERAL COUNSEL, DEPARTMENT OF COMMERCE 


Secretary Weexs, Mr. Chairman, I have a statement which I should 
like to read concerning the so-called battery additive AD-X2, which 
has been under discussion in the Commerce Department. 

Even before I came to Washington my mail in Boston was heavy 
with letters from people telling me that an outfit in Oakland, Calif., 
making a product called AD-—X2 to prolong battery life through 
reducing sulfation, was having tough sledding in Washington. Your 
committee, in fact, issued a report on the subject last December. One 
of the first things I did was to ask Mr. Sheaffer, Assistant Secretary 
for Domestic Affairs, to make a full and impartial investigation. He 
and his men have gone through file after file extending over the past 
5 years. 

Exhaustive examination of the files shows: 

1. When this manufacturer put his product on the market in 1948 
he was confronted with a pamphlet prepared by the National Bureau 
of Standards—No. 302—condemning all battery additives. This pam- 
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phlet was obtainable from the Bureau of Standards for the asking by 
anyone interested in combating the sale of the new product. 

2. When he asked for tests to prove the merit of his product the 
National Bureau of Standards resisted making further tests, stating 
that basically the product was the same as others previously tested. 
The manufacturer, under these circumstances, could only tell his cus- 
tomers that his product had not been tested by the National Bureau 
of Standards and, therefore, Pamphlet 302 did not apply to it 

3. The files show that scientists in the National Bureau of Stand- 
ards were in touch with and worked closely with individuals and 
organizations who might have had an interest in the final outcome, 
submitting their work to them previous to publication and seeking 
their advice and guidance. In response to the National Better Busi- 
ness Bureau’s request that Circular 302 be strengthened to “combat 
the flood of battery dopes” came a statement from Dr. Condon, then 
head of the National Bureau of Standards, which was widely circu- 
lated. There also came in 1951 a new circular, No. 504, from the 
National Bureau of Standards to supersede No. 302. This was adver- 
tised through press releases by the Department of Commerce as being 
available at 15 cents from the Government Printing Office. It sold. 

4. While the manufacturer was having no luck getting the National 
Bureau of Standards to run tests which would show that his product 
was different from previous additives tested and had merit, I find 
the National Bureau of Standards suggesting to the National Better 
Business Bureau that tests would be made if requested by the Federal 
Trade Commission. The Federal Trade Commission very promptly 
docketed the case—and the Post Office followed through later— 
although in all this period I can find no evidence of one single com- 
plaint by a user of the product. On the contrary, there are a great 
many testimonials from users stating that the product was saving them 
money by prolonging the life of their batteries. Many of these state- 
ments were made by reputable firms operating trucks, buses, and 
tractors, as well as industrial equipment depending on batteries. I 
further find that the Oakland Better Business Bureau circulated their 
findings of no complaints as to product, personnel, or methods of 
doing business. 

5. The manufacturer claims that, to this date, he has not been able 
to get the National Bureau of Standards to run a test that would show 
the merit of his product. A test was agreed upon, but 10 modifications 
in the procedure were made by the National Bureau of Standards, 

6. The manufacturer had independent tests made by the United 
States Testing Co. of Hoboken, N. J.—controlled field tests extending 
over a period of 362 days. These tests rendered credible the experi- 
ence reported by consumers. 

7. Your committee enlisted the aid of the Massachusetts Institute 
of Technology whose findings differed in some respects from the Na- 
tional Bureau of Standards’ findings, even if, as some claim—includ- 
ing MIT—they cannot be interpreted as being so broadly favorable 
to AD—X2 as was done in the report of your committee dated Decem- 
ber 18, 1952. However, Dr. Weber of MIT states that extensive tests 
might show the value of the product. Presumably, this statement 
put believability into the United States Testing Co.’s report. 

8. The present status of the matter is that there is a suspended fraud 
order against Pioneers, Inc., Mr. Ritchie, his wife, and Mr. Hager, 
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vice president of the firm, in the Post Office Department. After issu- 
ance on February 24, 1953, it was suspended by Postmaster General 
Summerfield at my request in order that I might investigate further. 
There is also an open docket in the Federal Trade Commission. 

Throughout this whole matter runs the fact that the National Bn- 
reau of Standards is the keystone on which other agencies of the Gov- 
ernment depend. The Post Office calls it their supreme court on 
questions of fraud in a case like this. The Federal Trade Commission 
relies on its tests in a similar manner. 

The Bureau, which is supposed neither to approve nor condemn a 
product, has, by its very setup, the power to make the introduction 
of a new product on the market very difficult, to prevent a product’s 
being advertised by the Federal Trade Commission action, and to 
have people labeled “fraud” and denied the use of the mails. If this 
power is objectively and correctly used, it has great value to all the 
people of this Nation. However, if the Bureau’s foot slips, a business 
starting in against all the normal competitive hazards, finds itself up 
against something with which it cannot cope, the vast power of the 
United States Government. Unless the small-business man knows a 
very great deal about Government, or has the finances to employ ex- 
perts, he is obliged to quit. 

I cannot bring myself to believe that the people making AD—X2 
have the intent to defraud—and without intent, I do not see how there 
can be fraud. 

I know that this business has suffered severely at the hands of cer- 
tain bureaucrats. In fact, it is a wonder they are in existence at all 
after 5 years of struggle. Your committee might want to reexamine 
the legislation giving the Federal Trade Commission very broad 
powers in matters like this. 

Iam not a man of science, and I do not wish to enter into a technical 
discussion or be accused of overruling the findings of any laboratory. 
But as a practical man, I think that the National Bureau of Standards 
has not been sufficiently objective, because they discount entirely the 
play of the market place and have placed themselves in a vulnerable 
position by discussing the nature and scope of their prospective re- 
ports with the very people who might not want to see the additive re- 
main on the market, and when their reports and results of tests were 
questioned, discussed the matter with other scientists, engaged by your 
committee to make separate, objective findings. 

I cannot help but wonder how many similar cases have never been 
heard about—how many entrepreneurs who were convinced they have 
a good thing for the people, were licked before they started, whether 
they knew it or not and by their very own Government to whom they 
paid high taxes. 

It can generally be said that there are no complaints but, on the con- 
trary, many testimonials to the fact that the product is good and has 
saved the users money. As a practical man, I do not see why a prod- 
uct should be denied an opportunity in the market place. I believe 
that the purpose of the Congress in establishing the Bureau of Stand- 
ards and in giving powers to such agencies as the Federal Trade Com- 
mission and the Post Office Department to act to prevent unfair prac- 
tices and the a of frauds, was that they should be operated 
or their powers should be exercised in the interest of the general public 




































4 BATTERY AD—X2 
and that such interest should be substantial and specifically and posi- 
tively shown to be adversely affected before the power is used. 

At this point, Pioneers, Inc., has a long way to go. It has to make 
its peace with the Post Oftice Departme nt. It has to get off the hook 
with the Federal Trade Commission. It has to fight its way back in to 
customers it has lost, including the Government. It probably has to 
get financing to replace the funds lost through fighting the Govern- 
ment so far. 

Because I feel that the Commerce Department’s skirts are not en- 
tirely clean, and because I think we may have been the cause of preju- 
dicial action against Pioneers by the Federal Trade Commission and 
the Post Office, and because our job at Commerce is to operate for the 
general public interest and to help business in every possible manner, 
| propose to: 

1. Get the best brains I can find to examine into the functions and 
objectives of the Bureau of Standards and reevaluate them in relation 
to the American business community and other agencies of Govern- 
ment. This isa job that we should do, and I guarantee it will be done, 
and your committee will always be thoroughly posted as to the actions 
we are taking; 

2. As quickly as I can find the money in the budget, I am going to 
put a group of scientists in the Bureau who have never had any con- 
nection with this matter and tell them to test this thing in every con- 
ceivable way—even to the extent of field tests in actual operations; 
and 

3. Lam going to direct the withdrawal of Circular 504 and all other 
circulars and technical reports dealing with battery additives until 
such time as those tests are completed. 

Finally, a personal word which may be to the point: This particular 
battery additive, 1 found after I got into this thing—I had never known 
about it before, but the company with which I was formerly asso- 
ciated had a battery for which they had paid approximately $1,300. 
The battery was about licked. It was not functioning properly. 

The Cuarrman. If I may interrupt at that point, there is no ques- 
tion but that you can test a battery as to whether the life of the battery 
plates are practically used up or exhausted. I am not a battery ex- 
pert, but I do know they have a scientific test whereby they can deter- 
mine that a battery is practically used up, the plates are so exhausted 
that a recharge of the battery would not be possible. Therefore, if 
the battery were practically used up, your experts would have known 
it; isn’t that true ¢ 

Secretary Werks. In our case we apparently did know it. We 
knew the battery was used up. We had gone out and bought a new 
battery for $1,300 when these battery AD-X2 people came along, 
We took it on a when-as-and-if issue basis, tried it out. It worked. 
The last report I had after at least 13 months, I believe, was that 
the new battery is still standing in the corner and has never been 
used. That is a modest personal experience that we had with this 
very thing we are discussing. 

The Cuarrman. In other words, the life of the old battery was ex- 
tended by more than 13 months? That is your testimony ? 

Secretary Weeks. That is right. 
The Cuarrman. And still is working ? 
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secretary Weeks, the question that concerns me is this: The Bureau 
of Standards had not run a scientific test on this product when they 
condemned it. That was your testimony. In other words, they con- 
lemned a product without officially testing it. They said it was just 
another of the so-called additives which have proven to be of no use 

r value in the life of a battery so they condemned it, as I understood 
our testimony, before ever having run a test on this preduct. 

Secretary Weeks. I would like to have Mr, Sheaffer answer that. 

Mr. Suearrer. Before the tests were acceptable to the manufac- 
turer. The tests as prescribed by the manufacturer, the manufac- 
turer claims were not followed. They departed from those tests in 
\0 important points and have not followed the tests which would 
show that the product was superior. We cannot say that the scien- 

lic tests were good or bad. We say that the manufacturer shows in 
his testimony, 1n his findings, that they have not at any time followed 

ie tests that he says will show the superiority of his product. 

The Crarrman. Senator Saltonstall, do you have some questions? 

Senator SatronsraLu. I would like to ask one question. I read 
about this in the newspaper column this morning foi the first time. 
Mr. Sheaffer, that story, as I read it, disagreed with the testimony 
secretary Weeks gave here, did it not, the story that appeared in the 
Washington Post this morning ? 

Mr. Surarrer. I read that rather hurriedly. We disagree on a 
number of points. I wouldn’t be in a position to make a statement 
as to exactly where the disagreement is, but certainly a basic funda- 
mental difference in this morning’s newspaper statement and our find- 

ngs with respect to this product is apparent. 

Senator SarronstaLu. In other words, you felt strongly enough to 
ask a member of the Bureau of Standards to resign, to retire. In 
other words, was there any wrongdoing in this, or just poor judgment ¢ 

Secretary Weeks. We have felt rather strongly about this par- 
ticular situation. It is one of many phases of that particular picture 
that caused us to decide that it would be well to have a change in the 
administration of the department. 

Senator SarronsTaLL, Thank you, sir. 

The Cuarrman. Any further questions? 

Senator Sauronstauu. No. 

The CmarrMan. Senator Hunt. 

Senator Hun. Have you talked personally with the men in the 
Bureau of Standards who conducted the tests on the additive ¢ 

Secretary Wegks. I have not; no. 

Senator Hunt. Was the circular signed personally by Dr. Con- 
don? Do you know that Dr. Condon had anything more to do with 
it than just the ordinary routine way that cireulars pass across one’s 
desk and get printed ? 

Mr. Suearrer. I should say only that it is customary when a cir- 
cular goes out from the Bureau—in our short stay there—we have 
found that the head of the Bureau, Dr. Astin, was aware of these 
circulars, had a great deal of knowledge of them. I would assume 
that Dr. Condon was in the same position and that he did know 
about them. 

Senator Hunr. You gentlemen both know, I am sure, that down 
through the years the Bureau of Standards has been looked upon by 





































6 BATTERY AD—X2 
the people of the United States as the last word in accuracy and 
honesty and things of that type. You are aware of that, I am sure. 

Mr. Suearrer. Certainly I am aware of that. We hope that it 
maintains that reputation. 

Senator Hunt. Don’t you think it is going a little far to discharge 
a man like Dr. Condon over an incident of this type? 

Mr. Suerarrer. It is Dr. Astin. 

Senator Hunt. I thought it was Dr. Condon. 

Secretary Wrexs. Dr. Condon retired several years ago. 

Senator Hunt. Regardless of who the personality may be, I think 
that it is getting a little tough to ask the man to get out because 
of one mistake. He may have done a million things that were right. 

Mr. Suearrer. This is not the only reason that Dr. Astin is resign- 
ing. This is one factor in a number of reasons. 

Senator Hunt. I think you should give the committee the rest of 
the reasons. 

Mr. Surarrer. We are not prepared to do so right now, sir. 

The Carman. Senator Hunt, any further questions? 

Senator Hunr. Nothing further. 

The Cuamrman. Senator Duff? 

Senator Durr. Mr. Weeks, as I summarize what you have had to 
say, it is, No. 1, that the National Bureau of Standards has not made 
the kind of test that the manufacturer said was necessary in order to 
determine its value. That is the first item. 

Secretary Weeks. That is right. 

Senator Durr. No. 2, that they had completely disregarded practi- 
cal experience of those who did use this additive. 

Secretary Werks. I would say so, sir. 

Senator Durr. No. 3, that a fraud bulletin was put out against it 
despite the fact that the Bureau had not proverly tested the product 
and the fraud bulletin refused the mails to the manufacturers of the 
product, and as a result of it they were put under a very serious 
handicap in manufacturing it. 

Secretary Werks. That is correct. 

The CuHarrman. Senator Hendrickson. 

Senator Henpricxson. I have no questions, Mr. Chairman, thank 
you. 

The Cuarrman. Mr. Secretary, you have given us a very enlight- 
ening statement from the standpoint of what you have found to be 
in the records of the Commerce Department relating to AD-X2. I 
have looked over the report as submitted by MIT in its test on AD-XQ. 
Certainly that great institution would not put out a report unless 
they had made an extensive study of it. Unfortunately, if the Bureau 
of Standards did not go in and make an extensive test of this product 
before condemning it, it certainly was destructive for a Federal bu- 
reau to take that position against a new business being created. That 
relates to what I had in mind when I said it is our responsibility 
in the Committee on Small Business to endeavor to develop an at- 
mosphere that would be conducive to the creation of a new business 
or the healthy life of a small business activity. Your testimony has 
been helpful to me at least to this extent, that I have learned that 
the Bureau of Standards, one great Federal agency, had failed to 
make an extensive test of the product before they condemned it and 
before they reported to the Postmaster General that the product 





cc nhl. canes S55 Rl ae cw apes tl 


ocx ~<r rll <5 ila. Ri 5 i BAS Ee ROR RAS ENR te 


Rename 0 8 ER, 





eS 


BATTERY AD~X2 7 


should be labeled as a fraud and the company denied the use of the 
mails. I thank you as a member of this committee for the testimony 
that you have given us. { 

Senator Sparkman, former chairman of this committee, has come 
in. Senator Sparkman, we are glad you arrived, , We have just about 
used up all the questions that the committee felt they, wanted to ask 
of Mr. Weeks on this matter. 

Senator SparKMAN. I apologize for being late, but I attended an- 
other committee meeting. I was not here when Mr. Weeks made his 
statement; therefore, 1 have no basis upon which to ask him any 
questions. I had the privilege of asking Mr. Weeks questions this 
morning on a different subject, but one in which we have a great deal 
of interest. 

Secretary Weeks. A first cousin to this subject, sir. 

Senator SparkMan. That is right. 

The CuarrMan. Do you wish to ask the Secretary some questions 
about AD-X2 ¢ 

Senator Sparkman. I was not here when the statement was made. 
I didn’t hear it. 

The Cuatrman. Senator Ferguson is here, too. 

Senator Frrcuson. I will read the Secretary’s statement. I have 
no questions. 

Senator SauronstaLu. I would like to ask Secretary Weeks this 
question. The Bureau of Standards is in your Department, is it not? 

Secretary Werks. That is correct. 

Senator SaLronsTauL. Does the Director of the Bureau of Stand- 
ards, the present head, disagree with this statement of yours? Does 
the Bureau deny the accuracy of your statement? Where do we go? 
You made the statement as Secretary, as head of this Department, 
which, in substance, challenges the work of the division. Is there 
anybody who disputes your statement? Is there anybody who dis- 
agrees with you in the Bureau of Standards, with what you have 
said ¢ 

Secretary Werks. That particular question I would like to ask Mr. 
Sheaffer to answer. In a general way the Bureau of Standards is, 
I think, my responsibility as long as I hold the office I have. The 
present head has submitted his resignation. In this particular case 
I think the subject company has not been given fair treatment and I 
hope to organize the Department, the Bureau of Standards and the 
Department generally, so that little businesses like this can get a fair 
break, and that is all I am interested in. I would say that it is my 
responsibility to decide what should be done in the Department, and 
this is the action that we have taken so far. 

Senator Sarronstaui. You believe that in this instance your Depart- 
ment is at fault, made an erroneous judgment ? 

Secretary Werks. I do. 

The Cuarrman. Senator Ferguson. 

Senator Frreuson. I think that statement clearly indicates what 
the Secretary has in mind. At least small business and all business 
is going to have its day in court and be treated fairly by the adminis- 
tration. If there is an error, they are going to be willing to confess 
an error and correct it as soon as possible. 

Secretary Werexs. That is what I like to think we are going to 
do if it is necessary to do. | 
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Senator Frerauson. I take that statement as indicating it. 

The Cuarrman. Senator Sparkman, have you had an opportunity 
to look over this statement sufficiently to wish to ask a question or not ? 

Senator Sparkman. No, Mr. Chairman. I assume that the com- 
mittee has pretty well gone into it. 

The Cramman. That completes the hearing. The hearing stands 
in recess. 
(Whereupon, at 2:40 p. m., the committee adjourned.) 
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MONDAY, JUNE 22, 1953 


Unrrep States SENATE, 
SeLect CoMMITTEE ON SMALL Bustness, 
Washington, D. C. 

The committee met, pursuant to notice, at 10 a. m., in the caucus 
room (318 Senate Office Building), Senator Edward J. Thye (chair- 
man) presiding. 

Present: Senators Thye (chairman), Ferguson, Saltonstall, Duff, 
Sparkman, Gillette, Humphrey, and Smathers. 

Also present: Robert A. Forsythe, chief counsel; Blake O’Connor, 
professional staff member; and William D, Amis, investigator. 

The CuarrMan, The committee will please come to order. 

This is a full committee hearing of the Senate Select Committee on 
Small Business, called for the pur pose of resuming the hearings which 
were commenced on March 31, 1953, and which recessed on the same 
day. This committee, in the course of its daily activities, meets and 
deals with many and varied problems faced by the small-business man 
in today’s complex economy. Fortunately, most. of the cases in the 
files of the committee have been settled and resolved very quietly and 
very effectively to the satisfaction of the contesting parties. Other 
cases present problems which take a longer time to solve. Still other 
cases command public hearings such as the one that we are holding 
here today. 

In this particular case, this committee received a complaint from 
a small-business man who stated that the agencies of his Govern- 
ment were standing in the way of the sale of a product which he had 
invented. As you know, this man is Mr. Jess M. Ritchie, president 
of Pioneers, Inc., of Oakland, Calif. The product involved in this 
case is known as Battery AD-X2. 

The issue which we are trying to resolve in the interest of the 
business, the Government, and the economy of our Nation can be simply 
stated. That issue is whether or not agencies of the Government have 
been fair and just in the treatment of Mr. Ritchie and his product, 
Battery AD-X2. 

In approaching this case from the viewpoint of the small-business 
problem prese ‘nted to us, we sincerely hope that a complete presenta- 
tion of the facts as written into the public record during this hearing 
will assist the public, the agencies of the Government, ‘and this com- 
mittee to solve the issues as I have stated them. 

It should be noted that at the present time there is a suspended 
fraud order against Mr, Ritchie and his company. This order, in 
fairness to all. parties, should not be allowed to be held in abeyance 
indefinitely. Such an order, even though suspended, does damage to a 
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10 BATTERY AD—X2 
man’s good name and to his company. We hope that through this 
hearing we may bring some light to bear on that phase of this case so 
that some firm determination may be forthcoming in the near future 
from the proper agencies involved. 

Members of the committee, I believe it would be well that we have 
introduced into the record.certain exhibits which have basic infor- 
mation concerning this case. These documents are: 

The Keystone Batteries, Inc., letter; February 2, 1950. 

(The letter referred to was marked “Exhibit No. 1” and appears in 
the appendix. ) 

The Cuatrman. The A, Brooks Berlin letter of April 16, 1953. 

(The letter referred to was marked “Exhibit No. 2” and will be 
found in the files of the committee.) 

The Cuarrman. Letter Circular 302 of the National Bureau of 
Standards. 

(The document referred to was marked “Exhibit No. 3” and appears 
in the appendix. ) 

The Cuarmman. Circular 504 of the National Bureau of Standards, 

(The document referred to was marked “Exhibit No. 4” and appears 
in the appendix. ) 

The Cruatmrman. TRG-6116 of the National Bureau of Standards. 

(The document referred to was marked “Exhibit No. 5” and appears 
in the appendix.) 

The Cuatrman. The Technical Report 1537 of the National Bureau 
of Standards. 

(The document referred to was marked “Exhibit No. 6” and appears 
in the appendix.) 

The CHatrman. Memorandum on Battery Additives by the Na- 
tional Bureau of Standards. 

(The document referred to was marked “Exhibit No. 7” and appears 
in the appendix.) 

The Cuatrman. Circular on Battery Compounds and Solutions, by 
the National Better Business Bureau, Inc. 

(The document referred to was marked “Exhibit No. 8” and appears 
in the appendix.) 

The Cuatrman. Test by the Nationa] Bureau of Standards, dated 
September 5, 1952. 

(The document referred to was marked “Exhibit No. 9” and appears 
in the appendix. ) 

The Cramman. Report of the Massachusetts Institute of Tech- 
nology. 

(The document referred to was marked “Exhibit No, 10” and ap- 
pears in the appendix.) 

The CuarrMan. The tests by the Bureau of Ordnance. 

(The document referred to was marked “Exhibit No. 11” and ap- 

pears in the appendix.) 

The Crarman. The test by the New York naval shipyard on 

AD-XQ2. 

(The document referred to was marked “Exhibit No. 12” and ap- 

pears in the appendix. ) 

The CuatrmMan. The Signal Corps test of AD-X2. 

(The document referred to was marked “Exhibit No. 13” and an- 

pears in the appendix.) 

The Cuatrman. The Air Force test of AD-X2. 
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(The document referred to was marked “Exhibit No. 14” and ap- 
pears in the appendix.) —_ 

The Cuarrman. Affidavits of users of AD-X2, 

(The affidavits referred to were marked “Exhibit No. 15” and ap- 
pear in the appendix. ) 

The CHarrMAN. Members of the committee, these documents need 
not necessarily be printed in the report, but they should be made a 
part of the printed record or the committee files so that all who are 
interested in this hearing may read them and see how this case de- 
veloped over the period of the many past months, 

The first witness we will hear is Mr. Ritchie. 

Mr. Ritchie, do you swear that the testimony you are about to give 
pertaining to the matter now before this committee is the truth, the 
whole truth, and nothing but the truth, so help you God ? 

Mr. Rrecute. I do, 

The CuatrMan. Mr. Ritchie, you may proceed. 

Mr. Rrrenie, Thank you, Senator Thye. 


TESTIMONY OF JESS M. RITCHIE, PRESIDENT, PIONEERS, INC., 
OAKLAND, CALIF. 


Mr. Rireuiz. We are going to be using some terminology here that 
has to do with a lead-acid battery and which may or may not be 
familiar to the Senators. So, I would like to pull a cell of an ordinary 
battery and explain some of the nomenclature that will be used. 

This is a cell out of what we call a cheater battery. It is a low plate 
put in a standard case. You could not tell that until you pulled it 
out of the case. There is no way of determining the size of a cell or 
its condition with any degree of accuracy without taking it out of the 
case. There are certain tests that we can make that will give an 
indication of the battery condition, but in order to determine the 
condition of a sample, it is necessary to pull and inspect visually and 
by feel, and even then we are never too sure, because there is very 
little known about the lead-acid storage battery. 

This first plate here is a negative plate which is lead. After it is 
formed out through charging, we call it sponge lead. This plate here 
is hard and gritty. In other words, it is sulfated. When the plate is 
put on charge with the active material, which this lead is called in this 
hard condition, we pass energy between the grid and the active mate- 
rial causing this active material to flake off and fall to the bottom of 
the battery. This builds up and eventually touches across the bottom 
of the plates, shorts the battery out, and it becomes useless. 

This is a separator that goes between this plate and the plate next 
to it, which is of a different material in that it is lead peroxide. Now, 
if this separator here has a small crack in it, a hole, or has become so 
mushy that it allows the lead to penetrate from one plate to the other 
one, then we have what we call a minute short. 

We pull this plate off here, and we come to another separator, and 
this is grooved to allow the electrolyte to pass between the separator 
and the positive plate. Now, this positive plate is a different animal. 
This is lead peroxide, or lead dioxide, whichever one a person prefers 
to call it. When this material is hard, as it is in this case here, and 
we undertake to charge the battery, the material being inert, not being 

38414—53——2 



























12 BATTERY AD—-X2 
able either to receive the current for conversion or pass the oxygen, 
that oxygen is used to convert the grid itself to active material. 

Now, the grid in a battery is these cross wires that we see in here. 
We have about the same size in both plates. ‘The time was when you 
made the negatives lighter and the positives heavier, but the mass- 
production method of today calls for making the plates approximately 
the same thickness. 

Now, this lead in the grid, will always convert to this same peroxide 
that is necessary in the paste. It will always do that. When this 
active material becomes inert and will no longer function as it should, 
then the charge itself attacks these small grid bars. On overcharge, 
when you are charging current greater than can be passed here 
through these small wires, they become resistors and burn out. 

Now, in this particular battery, there have been attempts made to 
charge the battery, and it has resulted in this plate here, even though 
it looks perfectly good, as you ean see—the plate looks like it’ is in 
wonderful condition, and shows very little shedding—but we find that 
the plate has no grid in it. Those cross wires that went across there 
have been converted to peroxide. You could charge that plate with 
a real small current by treating it with our product. You could 
charge the plate with a real small current to the extent that this mate- 
rial itself would carry the current. But when you went to pull the 
energy out, you have nothing there to conduct the current out of the 
battery at high rate, with the result that, even pete = it appears to be 
a perfectly good element and in very good shape, the battery is useless. 

Now, we have on the table a battery which has been on the shelf for 
19 months. The battery was sold 2 weeks ago to a customer over in 
Arlington, and it was brought back here within a period of a week 
because it would not function. 

Bear this in mind. The battery was pulled down. There was no 
“guesstimate” made on it. We did not guess that the plates are in 
this condition or the plates are in that condition. The battery was 
pulled apart, which is a very simple operation. It can be done with 
a hacksaw and a table knife in a matter of a few minutes. 

The plates were inspected. It was determined that the battery was 
sulfated, and would not normally take or hold a charge. So instead 
of charging the battery and ruining it—we already know it is sui- 
fated—we treated it, put it on the line Friday night, and this morn- 
ing we have a battery here that has an open voltage of 6.20 volts, 
which is voltage for a healthy battery. We have a batter vy right here 
that, while dead Friday, we can take and pull 600 amperes on it, I 
hope. I haven’t tried it. The man just set it wp here. Batteries are 
vicious things. I wounded myself yesterday with one of them. In- 
cidentally, these batteries put out about 22 horsepower, believe it or 
not. 

Now, that battery was dead. It was worthless. 

The Cuarrman. Who owned the battery, Mr. Ritchie? 

Mr. Rrrenr. Campbell’s Service at 5232 Wilson Boulevard, in 
Arlington, Va. It is 19 months’shelf-aged, then sold and in service 
1 week, returned for refund or a new battery, brought to the shop, 
pulled down on June 21, 1953, found to be hard, gritty and sulfated, 
treated with Battery AD-X2, on June 21, 1953, and then charged on 
slow charge at 5 amperes for 36 hours. Now, that battery has been 
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Senator Fercuson. Mr. Ritchie;-you do not claim that your product 
charges the battery ? 

Mr. Rrreute. No, sir. 

Senator Frrauson. It merely makes it so it will take a charge? 

Mr. Rircnte. That is true; yes, sir. It merely changes the elec- 
trolyte and lowers the resistance in the paste so that the battery can 
take a charge. Our product has nothing to do with charging ‘the 
battery other than ible teh it capable of taking a charge. 

Senator Savronsrau.. Mr. Chairman, may ‘L ask who serviced the 
battery originally? Did you? 

Mr. Rrreute. No, sir. 

Senator Frrevson. Is the man here? 

Mr. Rrrcnte. No, sir. 

Senator SaLronsTaL.. So that battery came into your shop after it 

ad been working only for a week and then died ? 

Mr. Rrrenre. Yes, sir. It is from one ~ my dealers’ shops. 

Senator Savronstanw. So that battery came from one of your 
dealers’ shops in to you for either a retihd, a new battery, or to be 
fixed up, and you fixed it up with your specialty ? 

Mr. Rrvcute. The way the manufacturer works, after this battery 
has been ont for 90 days, they will not replace it. So it was a matter 
of the man spending $26 for a new battery or spending $3 for Battery 
AD-X2. 

The Cuarrman. Mr. Ritchie, what I would like the record definitely 
to show is, why a dealer would leave a battery on his shelf for 18 
months? Why would he leave a battery that long on his shelf? 1 
thought that a dealer would normally try to move a battery in less 
than 90 days because of the fear that if the battery is out more than 
00 days, he would have no recourse if anything occurred within the 
construction of the battery. I want the record to be clear as to what 
happened here. Why did the man have it in his place of business for 
IS months ¢ 

Mr. Rrrcnt. Senator, I have no way of answering that question. 
| can tell you what generally happens in those conditions. 1 bought 
a bunch of Lee batteries here in town not too long ago. It is not too 
easy to do, because the junk people are all bonded to break the batteries 
down and sell them. But I found, I believe it was, 16 Lee batteries in 
town that were about 3 years old. What happens is that the help in 
the shop when they bring the new batteries in, set them in front. So 
the help take the batteries from off the front, and the back batteries 
keep getting older and older. 

Now, a cautious operator, of course, will (1). put his batteries on 
trickle charge. That is a little hard on the grid in the positive plate, 
but it keeps the battery fresh; (2) he will rotate-charge his batteries. 
In other words, when they bring new batteries, they put them in the 
back and put the old batteries in the front. That is what should 
happen. But we find cases where people overbuy. There was an 
outfit in Fresno a few years ago which bought three carloads and they 
let them sit until they were about a year and a half old, and I had th 
pleasure of buying them and treating and selling them. 

What happened in this case, I do not know. I do not know how it 
was on the shelf for 19 months. 

The CHarrman. Senator Saltonstall, I interrupted you, for which 
1 am sorry. 


































































14 BATTERY AD—X2 

Senator Sauronsratt. All I wanted to make sure of in my own 
mind, Senator Thye, is this: Mr. Ritchie, you did not originally service 
this battery ; you did not originally sell this battery ¢ 

Mr. Rrronin. No. 

Senator Sarronstaun. The battery was sold, was serviced, went 
dead, and then came in to one of your dealers’ shops and came back to 
you ¢ 

Mr. Rrrcuie. Yes, sir; at my request. This has to go back to the 
customer. 

Senator SavronsraLy. But it came to you at your request to see if 
your specialty would work on it? 

Mr. Rrreuie. That is right. 

Senator SatronsraLy. And the specialty, in your opinion, has 
worked on it ¢ 

Mr. Rircute. Yes. 

Senator SALTONSTALL. So that you are going to send this battery 
back to your dealer to be returned to the c ustomer ¢ 

Mr. Rrreum. Yes, sir. Now, if my dealer had attempted to charge 
that battery before he treated it, he would have ended up with the 
same condition we have here, with no grid in the positive plate. That 
is a condition that we are constantly working on, people taking 
batteries and trying to charge them, or taking a battery that is way 
over age and treating it. 

Our recommendations are: That a mechanically sound battery be 
treated if 6 months old or less and in a composition case—that is a 
cheap battery—or if a year old or less in a hard-rubber case that has 
not been abnormally abused. Beyond that point, we do not recom- 
mend that people treat their batteries. We recommend that they 
take them into our shops and let us lift the cells out, check them, and 
then put them back together and treat them, if they will stand it, 

Senator Ferauson. You claim that you can tell whether or not they 
can be treated ¢ 

Mr. Rrrcum. By taking them in and lifting them up out of the 
case, we Can. 

Senator Frrevson. Was this battery opened 

Mr. Rircum. Yes. 

Senator Frerauson. And you looked at it? 

Mr. Rrrenmie. I didn’t. My serviceman did; yes, definitely. But it 
is 19 months old. We have no way of knowing whether the battery 
has been previously charged and the grid taken out of the positive 
plate or not. 


Senator Frrevson. How can you tell it is 19 months? Is it marked 
on the battery ? 


Mr. Rircu. Every battery has its history. It has its history 
stamped on the lead slugs here on the top. 

The Cuamrman, You have acids in there, so it is difficult for you 
to turn the battery over. 

Mr. Rircui, Yes, sir. 

The Cuarrman. But if you look down upon that cross member that 
ties the negative and the positive risers, you would see figures stamped 
right in there? 

“Mr. Rrrenre. That is right. 


The Caatrman. I know that they have always done that, and I have 
examined them when I purchased batteries. 
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Mr. Rrrente. Right; to see whether they are fresh or not. 

The Cuatrman. Yes. Then those dates are stamped on there? 

Mr. Rrrente. Right. 

The Cuamrman, That I know because we have quite a few batteries. 

Mr. Rrremtr. We use these instruments, sun testers, here a great 
deal. All of our plants have them. If a battery comes in and we take 
it and run it up to 300 amps, we will say, and let it stand there around 
5 volts, or around in there, we know that there is no short in the bat- 
tery, because if you get any type of short in this cell here at all—for 
nstance, if this piece of separator was lying across here and a few 
pieces of lead had caught on it to form a short circuit between the 
plates through the fluid itself, the battery is discharging in here in- 
stead of between the posts. So by running that ty pe of cheek, we can 
tell whether a battery is shorted or not. If it won't hold its load, of 
course, then we pull it and check. 

With your permission, gentlemen, I would like to take this chart 
over here and briefly run over this situation, and then I will take 
the files and start on the exhibits. 

The Cratrman. Mr. Ritchie, before you proceed to the chart over 
there, what do you claim that your compound does in order to prevent 
that short that you just demonstrated to us by showing this particle 
that had lodged across the bottom section of one of thos® cells ? 

Mr. Rrrcnte. It wouldn’t do anything, Senator. It is a chemical. 
It will not make any mechanical repairs. In other words, in the 
case of such a short as I showed you there, we would have to pull that 
battery and physically remove the short and put in a new separator. 
We could determine that short with this instrument here. In other 
words, when it would not hold its load with a certain specific gravity 
- iding, then we would know that there was a short there. It might 
be that type of short or it might be that the separator is pinched or 
the plates might be bridged across the top. But the fact that the 
short is there would indicate that even though it was a new battery, we 
would have to pull it. In other words, that is an indicator. 

The only way to remove a short is to do it physically. 

Senator Frravson. Then you do not claim that this is a cure-all? 

Mr. Rire HIE. No, Senator. The function of this material is very 
limited. It is very limited. This situation has come up repeatedly, 
that because we eliminate sulfation, which is a major cause of battery 
failure, it makes people feel that this is a cure-all, which actually 
it is not. All this material does 

Senator Fereuson. Do you claim on the package that it is a cure-all ? 

Mr. Rrrcute. No, sir. We definitely say, “It lengthens the life 
expectancy of new batteries; ; it extends the life of mechanically sound 
sulfated batteries.” And here we repeat that, and say, “Apply to 
mechanically sound batteries only.” In other words, we don’t recom- 
mend that it be applied to a battery that is not mechanically sound. 

Senator Frereuson. In other words, if there was a short or broken 
plate, you do not claim that this would cure it? 

Mr. Rrrcure. That would have absolutely no effect upon it whatever, 
Senator. 

The Cuatrman. Senator Gillette? 

Senator Gmixtte. What claims do you make as to the length of 
extension of life? 




















































16 BATTERY AD—X2 
Mr. Rrrcnim. The only way you can tell what that is, is to put it 
in the field and find out. We have found, by close study of the cost 
records and by close study of past history of certain operations before 
and after using our product that we somewhat better than double 
the life expectancy of the battery. For instance, the average life of 
a battery in the United States is a little over a year, and still we have 
batteries that have been out for 5 years. Colonel Kehke, a man who 
used the material in Benecia, put it in a sulfated battery that would 
be in the same condition as that, in the latter part of 1947, and when 
he went toGermany recently, he told me he was going to have to change 
that battery. Of course, the battery was a junk battery in 1947, and 
he was still using it. 

The CuarrMan, Mr. Ritchie, how does that compound work on that 
battery to extend the life of it ? 

Mr. Rrremie. I don’t know whether I can get this down to where 
it is plain enough or not. As I understand, in chemistry the purer 
a solution is that will crystallize, the more perfect the crystals; and 
the weaker the solution, the slower the growth of the crystals and 
the more perfect and larger they become. By adding foreign ions— 
for instance, in the case of a diamond, when impurities enter into 
the carbon, it is no longer a diamond. It becomes something else. 
It does not form out. When you discharge a battery, we find the acid 
combining with the lead in the negative plate and with the lead 
peroxide in the positive plate to form sulfate. Now, that sulfate has 
to be formed. A battery does not store any electrical energy. It sim- 
ply stores the chemicals which, when they are brought together by 
an external contact, give you current. 

So as you discharge the battery, your acid goes out of the water into 
the plates and forms this sulfate. Now, that sulfate, if it is readily 
recharged, converts right. back again. 

In theory, you should be able to do that indefinitely. 

Senator l-ercuson. Do the scientists know really what makes a bat- 
tery work? 

Mr. Rircuie: Senator Ferguson, I believe they do not. I believe 
it is an accident. We spent an awful lot of time and money on it. 
We have tested out a lot of good theories. 

Senator Frercuson. Could they have the same trouble, then, knowing 
what actually your compound does? Are there not certain chemical 
reactions that are pretty hard to explain? 

Mr. Rrrcnie. Frankly, Senator, I don’t believe that anyone has 
ever explained to my satisfaction why the positive plate in a battery 
works at all. I have heard some very good men on it and some very 
capable scientists and some wonderful chemists on it, and those who 
actually know, or actually should know, let me say, are pretty nruch 
in agreement that it was an accident, and nobody knows too much 
about it. 

Senator Fereuson. In other words, they ran onto this thing of how 
a battery would work 

Mr. Rircnuiz. Right. 

Senator Frrcuson (continuing). By experiments, and not from a 
scientific basis, as it would work when it started ? 

Mr. Rrrenim. That is right. . It was first discovered by a woman 
who happened to touch a piece of galvanized material with a knife and 
touched a frog leg. That is the way the thing worked out in France. 
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Senator Fereuson. A frog’s leg? 

Mr. Rrremtr. Yes, sir; in France. They knew that the reaction 
between these two metals caused this quivering to be increased, and 
they got the idea across of the potential, which is called the potential 
now. In other words, lead has a potential of 2.1 volts per cell. Nickel 
cadmium has a potential of 1.2 volts per cell. Nickel iron has a poten- 
tial of 1 volt per cell, and there is no—— 

Senator Fereuson. You are going into a lot of terms with which, 
[ am afraid, I, as a Member of the Senate, am not familiar. 

Mr. Riven. We will go back to our sulfation situation, then, Sen 
itor, if I may. 

Senator Frrcuson. I did not want to get you into those technical 
terms. 

Mr. Rrreute. I am not too good with them, either, Senator Fergu- 
con. But when we put this material in, then we add foreign ions, 
which cause these sulfate crystals to—instead of forming in a more 
perfect crystal on aging, they form in a lattice. In other words, they 
are crystals with cracks in them that are more susceptible to the charge 

in when they are in a more perfect crystal form. Now, it might be 
of interest to a lot of people, and to the Senators especially, to know 
how we run these tests. 

What we have done, we have taken a bench and set it up to where 
we could get 56 10-ampere glass cells on the bench. Then we put a 
neon tube back of it and used a large magnifying glass in front, and 
we treat these cells with these various mixtures, always leaving one 
of the cells in the 4-volt battery untreated, where we would have some- 
thing for comparison. When we had run 1,100 of these experiments, 
we found an additive that would work, but it lowered the hydrometer 
reading. You couldn’t sell it. The average man checks the condi- 
tion of that. battery with a hydrometer. He takes it and puts it up 
here, and if it reads so much it is a healthy battery. 

It lowered the hydrometer reading and we kept working on it. 
When we had a little over 1,600 experiments run, we ran into this 
additive. You will notice the mud in the bottom of this battery. 
Now we have known, the literature shows, and it has been generally 
accepted for years, that sodium sulfate, magnesium sulfate, or almost 
anything that will go into solution will help in the dissolving of this 
sulfation. So we have been working on various salts and various 
compounds, and we left this batch in process by accident, and when 
it came out it looked something like melted glass, and I wanted to 
throw itaway. Well, Dr. Randall insisted on using it. So we used it. 

Now, the thing that we were doing was marking these glass cells 
at the top of the mud. We knew that these materials helped in the 
solubility of lead sulfate. But what happened was that it poisoned 
the plate and the active material fell out. So by marking the top of 
the mud in each one of these batteries, all of which were badly sul- 
fated, we could tell whether or not we were getting more shedding. 

We put this substance in batteries and came back the next morning. 
Instead of having more shedding, we had less battery mud. 

Senator Ferevson. Do you claim that this was rather an accident 
that you fellows ran into this? 

Mr. Rircure. It is a fact, Senator, that it was an accident, 

Senator Frrcuson. Could it be that that is what makes it very diffi- 
cult to explain? Fi 
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Mr. Rrrenie. Yes; I rather think it does, because frankly we don’t 
know why it works. We have a lot of theory, like many other people 
have, about lead-acid batteries. But the only thing that Dr. Randall 
could ever say was, “Well, it does it. Why, I don’t know.’ 

I have talked to a number of good people, good scientists, and they 
say the same thing. In other words, Dr. Randall ofttimes said, when 
we hit this and realized what we had done—we were talking about a 
patent—he said, “We should never get a patent.” 

Senator Feravson. This is not patented ¢ 

Mr. Rrrenre. This is not patented. It is a secret formula. It con- 
tains sodium sulfate and magnesium sulfate, but—and this is impor- 
tant—they do not appear as epsom and glauber salts. There are also 7 
trace elements and a pH of 7.9, if that means anything to you, Senator. 

Senator Frrauson. It does not mean a thing to me. 

The Cratrman. That means absolutely nothing to me, sir. 

Mr. Rrrente. That is what the man said to me. 

The Cuarrman. We interrupted you, Mr. Ritchie. You started to 
go to your chart, and I think that we had better let you proceed with 
your regular statement as you had organized it. 

Mr. Rrrente. Thank you, sir. 

As some of you Senators know, I was having trouble with batteries 
in the Philippines. I came back to Oakland, Calif., with an idea of 
doing something about it. I am not a chemist; I am an engineer. I 
am basically a bulldozer operator. I have been in construction for a 
number of years, and I found out a long time ago that if you had a 
sheeting job, you got the best sheeting man you could get. If you 
had a pile-driving job, you got the best pile butt you could get. “Al- 
ways get the best you can, because anything less than the best is going 
to cost you. And when a construction man makes an error, he digs 
it up. When a draftsman makes an error, he rubs it out. So, i 
checking around to find out what could be done about these chitin 
Tran into Dr. Merle Randall. Dr. Randall and Dr. G. N. Lewis wrote 
Thermodynamics and the Free Energy of Chemical Substances. He 
is internationally known for that work. He also wrote Elementary 
Physical Chemistry. I talked to a number of people at the Univer- 
sity of California and Stanford Research Institute, and every one of 
them that I tried to get interested in the thing always said, “Get 
Merle Randall.” 

So, I got Merle Randall. All of our work was done under his direc- 
tion, and we worked hard and diligently. We were trying to do 
something. 

But, after we got this thing, Dr. Randall assured me that we had 
done it backward, that all of our reasoning and all of our work. from 
what he could determine on the product, had been a waste of time, 
for the simple reason that what we had done was illogical and could 
only have happened as an accident. 

So, after we got the material developed and ran our own laboratory 
tests to the point that we had exhausted all we could find out in the 
laboratory, with Dr. Randall, Kenneth Bonnickson, and a number of 
other chemists on the thing, we went out and put the material in what 
we called controlled accounts. We went to large industrial accounts 
that had good cost-accounting records, and told ‘them that we thought 
we had done something, and “what we thought we could do for them. 
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Bear this in mind: Batteries were as searce as hens’ teeth; you 
couldn’t get them in 1947. 

So I got going, and while I was talking to a fellow one day, he said, 
“Have you seen Letter Circular 302?” 

I said, “No; what is Letter Cireular 302?” 

“Well,” he said, “something that was put out by the Bureau of 
Standards some years ago, A battery salesman was out yesterday and 
showed it to me,” 

I said Dr. Randall had mentioned that he had found it in the litera- 
ture, but it was 1931, and I didn’t pay too much attention to him. 

I asked, “Could you get mea copy of it?” 

He said he could. 

In about 2 weeks, he shows up with that and Facts About Battery 
Dopes. 

Now, Facts About Battery Dopes was a rehash of Letter Cireular 
302. It was statements by the Association of Battery Manufacturers, 
which said that they would void their guaranty if anything was added 
to the electrolyte. But that must have been put out prior to 1945. 

Dr. Randall was concerned. I wasn’t. Weare talking about a docu- 
ment way back there in ancient history. 

So we went ahead with the work, and they did become more nu- 
merous. When I first heard about them, they were a collectors’ item. 

Senator Ferauson. You mean this document? 

Mr. Rrreute. Letter Circular 302, put out by the National Bureau 
of Standards, condemning all battery additives, and Facts About 
Battery Dopes put out by the National Better Business Bureau quot- 
ing the National Bureau of Standards and the battery manufacturers 
condemning all battery additives and stating that, if anything was 
added to the electrolyte of a lead-acid storage battery, the manu- 
facturers would void their guaranty. 

Senator Ferguson. Was it not the National Bureau of Standards 
that put this 1931 document. out ? 

Mr. Rrreniz. Right. That was put out by the National Bureau of 
Standards. 

Senator Ferauson. When ? 

Mr. Rrrenim. 1931. 

Senator Ferguson. 1931? 

Mr. Rrrenie. 1931. The National Better Business Bureau rehashed 
it sometime prior to 1945, These things began to get pretty numerous, 
I was working in a community where I am fairly well known. I 
wasn’t too much concerned about it. Our Better Business Bureau out 
there wrote to them, and Dr. Randall was concerned about it, but I 
still wasn’t too much concerned. I was still working on a battery dope 
and seeing whether it works or not and to what extent. 

Then in 1949, we are going along here up and down on sales, still 
experimenting. Everything is experimental up through here on ap- 
plication, cost records, and what have you. The material was never 
changed from there [indicating]. The material has been the same 
from right there. The name was changed because we lost the trade- 
mark to the Atlas Distributing Co. 

Senator Giitietre. Do the blue columns represent your sales? 

Mr. Rircum. That is sales; yes, sir. 

Senator Humpurey. What date did you say the material was not 
changed from? 
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Mr. Rrrenre. From October 1947. 
Senator Humpnurey. Is that when you had Dr. Randall working 

with you at that time? 

Mr. Rrrente. Yes, sir. Dr. Randall had been with me from back 
in here. And Dr. Randall was with me up until March 1950, when 
he passed away. 

Then in 1949, the National Better Business Bureau came out with 
a brand new Battery Compounds and Solutions, which was nothing 
more than Letter Circular 302, and Facts About Battery Dopes, stat- 
ing that all guaranties were voided if the battery was treated. In 
other words, they hadn’t done anything about it. They just simply 
brought it up to date. That irritated me—— 

Senator Frrevson. Had they tested your product, where you have 
that “1949”? 

Mr. Rrrcute. No, sir. They had not tested it. They had not made 
any pretense of testing it. In fact, up to that time, I think they had 
never seen it, probably. 

Senator Frravson. Was that 302 all-inclusive, all additives? 

Mr. Rrrente. All additives. 

Senator Fereuson. No matter what they were? 

Mr. Rrrcwre. No matter what they were. It says, “These com- 
pounds and solutions,” and names a group of them which you could 
not mix very much of anything without using one of them, have no 
effect on the battery. 

Senator Humpnrey. May I ask a question? Did you change the 
formula along through this period ? 

Mr. Rrreute. No, sir. The formula has not been changed since 
here | pointing to the chart]. 

Senator Humpnrey. Since there? 

Mr. Rrrenie. In other words, the formula back in here was an 
erratic situation which was a laboratory project. But from here, the 
material remained the same, and we changed the name over in here 
after we lost the trade-mark to the Atlas Distributing Co. 

Senator Humeurey. Mr. Chairman, do you mind if I ask a couple 
of questions about that at this point ? 

The Cuairman. No. You may ask the questions. 

Senator Humpurey. The reason that I wanted to ask the questions 
is that Dr. Randall made some statements off and on during this 
period of time which I have checked into, which indicate some con- 
flict of testimony, or possibly I do not have the full story. I would 
like to get it. 

lor example, in 1948, Dr. Randall wrote to the Bureau of Standards 
saying that the patent was originally the Keifer patent; is that 
correct ¢ 

Mr. Rirentr. Well, the Keifer patent got into the situation in this 
way. When I came back from the islands, I had never heard about 
a battery dope in my life. I had never heard anything about it. And 
I ran into this fellow on East 14th Street and bought a half interest 
in the business. And what I bought there was a tremendous amount 
of trouble. 
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Senator Humpurey. Here is what Dr. Randall had to say in his 
letter to the Bureau of Standards: 

One of my clients, Mr. Ritchie, purchased the equities— 
as you pointed out— 

the patent application of Donald E. Keifer, covering Protecto-Charge, AD- 
X2's predecessor, an addition agent for storage batteries. Its composition is a 
mixture of anhydrous sodium sulfate, commonly known as glauber salt, and 
slightly basic, nearly anhydrous magnesium sulfate, epsom salt. 

Mr. Rironim. You are quoting Dr. Randall? 

Senator Humpurey. | surely am. 

Mr. Rrreurm. And he said that: “epsom salt” and “glauber salt”? 

Senator Humrpnurey. That is correct. That is what he said in his 
letter to the Bureau of Standards. 

Mr. Rrrcuir. Would you read a little further / 

Senator Humpurey. The letter of April 23, 1948, from Mr. Randall 
to the National Bureau of Standards, and I quote from his letter, 
which Says: 

One of my clients, Mr. Ritchie, purchased the equities in the patent applica- 
tion of Donald E. Keifer, covering Protecto-Charge, AD-—X2's predecessor, an 
addition agent for storage batteries. Its composition is a mixture of anhydrous 
sodium sulfate, commonly known as glauber salt, and slightly basic, nearly 
anhydrous magnesium sulfate, epson salt. 

Mr. Rrreniz. Senator, Dr. Randall never wrote “epsom salt” and 
“glauber salt” in any letter to anyone, Iam sure. 

Senator Humpurey. He wrote “anhydrous sodium sulfate” and 
“anhydrous magnesium sulfate.” Anybody who has had the first 
year of college chemistry knows that one of those is glauber salt and 
one is epsom salt. Cne of them you give to horses and one to people; 
that is right, is it not? 

Mr. Rircnir. I am not a veterinarian. 

Senator Humpnrey. I have taken chemistry. I am a pharmacist. 
Now, I happen to know that you give glauber salt to animals and 
epsom salt to people. One is magnesium sulfate and one is sodium 
sulfate. Everybody knows that. 

Mr. Rrrcnie. I don’t give them to people or horses, either one. The 
salts in this material do not appear as epsom salt or glauber salt. 

Senator Humpurey. It is anhydrous sodium sulfate. 

Mr. Rircntre. Slightly basic. 

Senator Humpnrey. That means that it has slight traces of im- 
purities. 

Mr. Rrrcniz. That is the key to the thing. 

Senator Humpnrey. It has slight traces of impurities which, under 
any chemical assay test simply means that this is low-grade epsom 
salt or low-grade glauber salt. That is all it means. The difference 
between anhydrous salt and a pure salt is the fact that there are still 
impurities in it. One is cheaper than the other; is that not correct ? 

Mr. Rrrenie, I believe that is right. 

Senator Humrurey. Yes; that is very right. 

Mr. Rrrcuie. I believe that is right. 

Senator Humrnrey. If you go into the pharmacopoeia, or if you go 
into any one of these chemical journals, you will find the difference 
between a salt that assays out about 99.98, which is a pure salt, and an 
anhydrous salt, which has some basic materials in it, generally noth- 
ing more or less than just inert chemical properties. 
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Mr. Rrrenip. Senator, we know this. In our work, if you take 
epsom salt and glauber salt and put them in a battery, they assist tre- 
mendously in the solubility of lead sulfate. 

Senator Humpnrey. Yes. 

Mr. Rircnim. You get a coating around the grid of the negative 
plate, in the negative plate, and it seems to be an insulation there, 
and it causes the active material to fall out of the plate. Now, these 
impurities, these trace elements that are in battery AD-X2 

Senator Humpnrey. What do you mean by “trace elements” that are 
supposed to have some peculiarities of bringing back electrical or new 
powers to a battery? What are these trace elements? 

Mr. Rircum. These materials apparently—TI am not a chemist, you 
realize that 

Senator Humpurey. Look. Any good chemical laboratory can 
make an assay test and can make a complete chemical analysis of all 
the properties that are in any solution or any mixture that you make. 
Now, what are these trace elements? That is not a mystical term. 
What are they? 

Mr. Rrreniz. There are a number of things. There is silver, some 
that are added—— 

Senator Humpnurey. Do you have a list of the trace elements? 

Mr. Rrreute. I think so. I don’t know whether I have it with me 
or not. 

Senator Humrurey. I suggest that we get a list of those trace ele- 
ments, 

Mr. Rrrcnie. I would rather not disclose them, Senator, because I 
believe that no man has a right to give away a secret formula. 

Senator Humpnurey. Did the Bureau of Standards ever make any 
analysis of those so-called trace elements? 

Mr. Rrrceni. They did. At the post-office hearing, I think they 
actually showed them for the first time. 

Senator Humpurey. Did they ever tell you that they had any par- 
ticular property or properties which in any way would increase the 
lasting qualities of a battery or increase its life? 

Mr. Rrrcuim. No, they have never done that. 

Senator Humpnrey. Surely a competent scientist or chemist would 
know what would be the effect of these alleged trace elements upon 
battery plates and battery acids and upon all the composition that 
goes into making a battery. 

Mr. Rrrcnie. I am very dubious of that, Senator. 

Senator Humpnurey. You are very dubious of that? 

Mr. Rrrenie. Very dubious. I am very dubious of that, because 
whether the treatment that we give this material causes us not to have 
the shedding, whether the trace elements—and there are a couple of 
added agents there, very, very small agents 

Senator Humpnrey. Now, you say that there are a couple of added 
agents. Do you mean that you add the agents? 

Mr. Rircnim. Yes, sir, 

Senator Humpurey. What are the added agents? 

Mr. Rrrcnie. I would rather not say, sir. 

Senator Humpurey. Did the Bureau of Standards ever find the 
added agents? 

Mr. Rirente. They did. They did not find the right proportions of 
them,I think. Possibly they did not work that close. 
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Senator Humpurey. So Dr. Randall in his letter to the Bureau of 
Standards, which letter I have seen—that letter does not tell the whole 
truth, then; is that correct? 

Mr. Rrrenre. That letter does not give the formula, Senator. 

Senator Humpnrey. It does not give the formula? 

Mr. Rrreur. That is correct. 

Senator Humpurey. And the Bureau of Standards in examining 
your product found that there were other qualities besides that 
’ Mr. Rrrcute. Yes, sir. I believe that in the post-office testimony 
they admitted that it was the first time they had ever made a thorough 
analysis. And I think they showed some trace elements there that 
we don’t knew about. 

Senator Humreurey. Now, look. Trace elements could be any one 
of a number of things. You could put alum im there, and it would be 
a trace element. 

Mr. Rrrenie. True. 

Senator Humpnrey. You could put fuller’s earth in there, which 
would be a trace element, and it most likely would be found. Now, 
what I want to know is, what are the chemical effects of the so-called 
trace elements, which take on mythical treatment here?) What are the 
effects on the life of the battery so that it will give it this additional 
power and longevity that you are talking about? Trace elements 
could mean anything from impurities to a highly volatile chemical 
product. Now, what do you mean by trace elements? I do not go 
for this mysticism that we are getting in here. 

Mr. Rrrcure. I don’t care too much about it myself. 

Senator Humpurey. Well, what are these trace elements? 

Mr. Rrrente. As I say, that is part of our formula, which I have no 
intention of disclosing. 

Senator Humpnrey. All right. The formula, the amounts, would 
be much more important than the ingredients, because surely anybody 
who makes an examination of this will be able to find the trace 
elements. I am not asking you how many grams or grains, I am not 
asking you how much you put into it, I am asking you, what are the 
trace elements and what are their chemical properties that have a 
peculiar reaction upon the battery plate? 

Mr. Rrreute. I am saying that [ am not disclosing those things, 
Senator, because that information, at this time, is serving us as a 
patent. 

Senator Humpnrey. All right. 

The CuamrMan. You may proceed. 

Mr. Rrreute. It is serving as a patent. If you haven’t them in here, 
we have no way of showing it. If you haven’t got them in there we 
don’t 

The Cuairman. I think at this point, Dr. Randall’s letter should be 
made a part of the record in its full content so that we will know just 
what was in the letter. 

Senator Humpnrey. That is the letter of April 23, 1948. I suggest 
that we get a copy, Mr. Chairman, for the record. 

(See p. 44 for Randall letter.) 

Mr. Rircure. Could I take just a minute here and then go back to 
my files where I have this document that he is speaking of ¢ 

The Cuairman. Yes, you may. We were hoping that you could go 
through with your statement without too much interruption, and then 
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we would proceed with the questions after that. We, of course, have 
asked a few questions, but I think that we would have a better report 
if you were permitted to proceed with the entire statement. 

Mr. Rrroure. Thank you, sir. 

The Battery Compounds and Solutions came out of here. IL still 
didn’t give too much consideration to it. Then Keystone Batteries 
of San Francisco—— 

The CHairman. Does the reporter have a copy of the letter from 
Keystone Batteries ¢ 

Mr. Forsyrue. It is in this file. 

(The letter referred to appears m the appendix at p. 514.) 

The Carman. Will you take it out and make it available to the 
reporter ¢ 

Senator Smaruers. Did you want to read that? 

Mr. Rrreute. Could I see that ? 

Senator Humpurey. Will you identify the Keystone Battery Co.’ 

Mr. Rrrceniz. The Keystone Battery Co. is at 1695 Galves Avenue, 
San Francisco, Calif. 

Senator Humpnrey. How many years have they been in business / 

Mr. Rrrcnte. Many years, I understand. 

Senator Humpnrey. Do they make new batteries or recondition 
old ones? 

Mr. Rrrcute. I believe they make new batteries in the smaller sizes 
and recondition batteries in the larger sizes, in the truck and bus 
batteries. We get a lot of their batteries in, im our shops. But I am 
not too familiar with their operations on them. 

They put this letter out requesting the Association of American 
Battery Manufacturers to get in and do something about the work 
that we were doing, because we were costing the industry thousands 
of dollars. They lost a lot of business themselves. They further 
pointed out that the Government had been using the material, but 
that a purchase order had been rejected by the Government, and asked 
that they get hold of copies of that so that they could show that it 
had been rejected. I didn’t know about this at the time. 

Then we get the new Battery Compounds and Solutions. You no- 
tice here we are coming along businesswise. We are still on a local 
scale. Old customers are selling new customers, and we are moving 
along. We have done a lot of horse-trading with the National Better 
Business Bureau, and they are going to come out with something any- 
way. So we give them a statement, and they come out with the new 
Battery Compounds and Solutions, which I believe the chairman 
made a portion of the record previously, condemning the product by 
name, quoting the National Bureau of Standards, and, boy, that sold. 
That one really flooded. 

Then Newsweek, American City magazine, Western Construction 
News, Western Industry, Batteryman Publishing Co., and a lot of 
people got hold of the story and started writing on the experiences of 
our customers and we decided to go national. ‘That was a mistake, be- 
cause you cannot protect yourself from great distances. 

Sales really boomed. I mean, they went up and up and up. 
We had about 4 months in here of very good business. All this in 
here we have been sinking money all the way down through like this, 
and then we get hit with Letter Circular 504. Now, these things here 
are self- explanatory. 
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Senator Fereuson. Tell us what 504 is. 

Mr. Rrrenm. 504 is a pamphlet put out by the National Bureau of 
Standards condemning all battery additives. And with that, I think 
that I will go back to my notes, and I can make some insertions there, 
because otherwise I will double over on my story and use up a lot of 
time that is valuable. 

Senator Gmuterre. Mr, Chairman. 

The CHarrMAN, Senator Gillette. 

Senator GuLerre. Just before you take your seat, to what do you 

attribute that immense increase in your sales after the Newsweek and 
other factual articles ? They certainly were not an adverse effect on 
your business if they increased it that tremendous amount. 

’ Mr. Rircum. No. The Newsweek article and these other factual 
articles were written by people mostly who went out and interviewed 
our customers, and then just wrote up a batch of articles on what they 
had experienced with the material. And this Newsweek article 
brought in some 8,000 inquiries, I believe, in a period of about 2 
weeks, I believe it was. 

Senator Guerre. And that publicity tremendously increased your 
business ¢ 

Mr. Rrrcniz, It was tremendous. We could have set up every State 
in the Union. But we picked our men very carefully. We picked 
our distributors very carefully, because by that time I realized we 
were in a controversial issue. We had to pick men (1) that were well 
known in their community; (2) that had intestinal fortitude; (3) 

that believed in what was right and would fight for it. And my 
choices have been very flattering to me, because I think I have only 
lost 3 of all the distributors I set up, and 2 of them are still friends 
of mine. One of them is in Venezuela and the other one is in Idaho. 
They both let me know, when they found out about this, that they 

would be very glad to come up here and testify, even though they 

lost a lot of money in this. 

Senator Humpurey. May I ask this question? Do you give the 
chemical compounds to the individuals so that they can add it to their 
own battery ¢ 

Mr. Rircuie. Senator, we don’t work a great deal with individuals. 
There is only about 2 or 3 percent of our business that is done on auto- 
motive business. We prefer to work with large industrial accounts 
that have the battery chan and the personnel. There is a selfish rea- 
son there. In other words, we can sell a treatment for an automobile 
battery. We have sold one treatment. We sell a treatment and 
treat a forklift truck, and we have maybe sold $300 worth of treat- 
ments. So the volume is larger there. That is No. 1. 

No.2 is: You ean tell the man to put it in his car battery. He may 
or may not know enough about batteries to use the material right, 
treat a battery when it is in the proper condition, and he may know 
that it has done him some good and he may not. If he has trouble, he 
is going to do some talking. If you give it toa man who is a well- 
trained battery man, he knows what he is doing. He knows what he 
gets for his money, and we get larger sales that way. 

It is just a lot better result, up until this time. We hope when it 
is all cleared away, we can sell it to you, and you, and you. 

Senator Humpurey. You advertise an AD—X2 service system; is 
that not right? 
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Mr. Rirente. That is right. 

Senator Humpnrey. You do not advertise just AD-X2? You ad- 
vertise the AD—X2 service system ; is that not right? 

Mr. Rrrente. We bring our distributors into Oakland and give them 
firsthand training. We don’t have a distributor who can’t build a 
battery for us. 

Senator Humpnrey. That is right. In other words, you give a com- 
plete battery renovation; is that not right? Or recondition ? 

Mr. Rrrenm. Right. 

Senator Humpnrey. Is it not true that you can take a battery and 
by giving it reconditioning, if it has reasonably good qualities left to 

, will stimalate its usefulness and increase its life? 

Mr, Rircute. The time—— 

Senator Humpnrey. What I am getting at is, you do more than just 
add a chemical; do you not? You clean the plates; you take out the 
sedimentation; you reprocess the whole battery? In other words, 
you take it apart. You really do it. It is a sort of reconditioned 
battery ¢ 

Mr. Rrrente. We don’t do that any more, Senator. We did that at 
one time, training our people, No. 1. No. 2 was that during this situ- 

ation here where we were practically locked out of new accounts due 
to this disastrous publication by the National Bureau of Standards 
and National Better Business Bureau, we could sell a battery and give 
a full money-back guarantee on it, which we did. New batteries are 
sold on a prorated guarantee but we did not prorate our guarantee. 
We give a full money-back. If you are using one of our batteries and 
it quits, you can have all your money back or you can have a new 
battery without cost. And incidentally, the battery people resented 
that, believe it or not. 

Senator Humpurey. Surely. 

Mr. Rrrente. But I would like to answer your question. The time 
was when you could pull a battery down and put in new separators and 
clean the case out and even in some cases you ut in new positives and 
used the old negatives. We never did that. We always used all used 
material. But in automotive batteries, especially, that day ie pease, 
because the plate has been thinned down. Where there used to be 
ninety thousandths for the negative and one hundred and eight thou- 
sandths for the positive, you find them running sixty-two thousandths 
for the negatives to seventy-two thousandths for the positives. So 
that grid is so fine that when you get a little resistance in the plate, if 
you go ahead and charge the batter y out, under the method you are 
thinking of, the water cure, your grid goes out first, so that you have 
the condition that I demonstrated when I first started working over 
there. So you have to have something to lower the resistance so that 
the active material will take the « charge, so that the grid itself will not 
be peroxided out due to the passing of the oxygen. Otherwise, you can 
rebuild a battery, and it is sulfated like that one over there [pointing 
to battery]. Put it on charge, charge it up, the hydrometer rises, and 
it shows good. Testwise, like the one I put on there, it doesn’t show 
so well. You pull it out of the case, and it falls apart because your 
grid is no good. 

Senator Humpnrey. As I understand, as late as 1951, you were 
offering this full reconditioning service; is that correct? 

Mr. Rrrente. Yes, that is true. 
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Senator Humrurey. And you are no longer offering that full recon- 
ditioning service? 

Mr. Rircute. Some of my people are; yes. Some of them are yet. 
Some of my distributors are. I am not. I have a distributor there 
locally in Oakland: who—— 

Senator Humrurny. I mean, your product is used in conjunction 
with the full reconditioning service; is it not? 

Mr. Rrren1e. Not necessarily. For instance, in Arabia, where we 
ave sold material, over there, our men had never seen it. And they 
extended the life expectancy of the batteries over there somewhat bet- 
ter than three times. 

In the Oakland Police Depar tment, we never touched their batteries. 
When they buy new batteries, they treat the batteries before they put 
them in service, and they find out that they get about 214 times as much 
life out of them as they do without tr eating. The material that went 
to Guam, the first thousand treatments we sent out there, they just 
brought the batteries in, treated them, and put them to w ork, and they 
found they got a little better out of their junk batteries than they did 
in their new batteries untreated. 

This material can be put in a new battery. That is when it is in 
the best mechanical condition. This material will not make any 
mechanical repairs. It will simply prevent mechanical deterioration, 
or help prevent it. 

Mr. Chairman, may I work from my book? 

The CuHarrman. Indeed. 

Mr. Rrrcum, Thank you, sir. 

Incidentally, gentlemen, this is my wife, who is helping me here. 
She has been doing that for many years. After our children were 
grown, all she had to do was just help me. 

About the only good Government customer we have left is the 
National Bureau ‘of Standards. We have sold them over $300 worth 
of material since February 29, 1953. 

Senator Frrevson. Apparently the fraud order did not apply to 
them. 

Mr. Rrreum. I ouess it did not, Senator. 

On this trace-element situation, I would like to start off with an 
article here, out of th 1e Wall Street Journal, speaking of the Electric 
Storage Battery Co.: 

After 3 years, Mr. Lighton had the battery removed for recharging. The 
1 normal lead-acid cell needed replacement, but the 2 lead-silver alloy cells were 
still in good shape, he said, Almost 6 years after the test had started, the normal 
cell again was ready for the scrap heap, but the 2 original lead-silver cells were 
still in working condition. * * * 

Use of silver in batteries was a departure from long-accepted production meth- 
ods. Before the turn of the century, it was found that traces of such elements 
as silver, bismuth, zinc, and copper in lead ore—the industry’s basic raw mate- 
rial—could render a battery useless. 

Minute amounts of these substances sometimes found their way into battery 
plates despite efforts to refine them out of the lead ore used and wide variations 
in battery life were attributed to their presence. 

Analyzing by spectograph the amounts of these elements in thousands of 
battery plates, Exide engineers determined that the all-important factor in bat- 
tery life was not the presence but the ratio of the various trace elements to one 
another. 

This finding brought about a complete switch from the engineers’ previous 
thinking. With conclusive evidence to indicate the value of substances former]) 
considered harmful, Exide went to work improving its production by adding silver 
to lead in the positive plate of its batteries. 


88414—53 3 
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In other words, they used trace elements, and I haven’t seen anybody 
charging them with fraud. But then they used trace elements and 
found out that they extended the life of the battery 5 or 6 times in 
this case. 

I would like to make as an exhibit our advertising literature which 
contains all our claims for battery AD-X2, which in essence are: It 
reduces the harmful effects of sulfation; it extends the life of the lead- 
acid storage battery 


The Cuairman. It will be incorporated in the record. 
(The document referred to is as follows :) 


[Form 90-91] 
SOME BASIC INFORMATION ABOUT BATTERY AD-X2 


(Manufactured by Pioneers, Inc., 2411 Grove Street, Oakland, Calif.) 


[Article is reprinted by permission of The Gasoline Retailer, from p. 19, January 21, 
1953, issue] 


Criaims For Batrery AppITIVE AFFIRMED 


WASHINGTON.—Claims made by the manufacturer of battery AD-—X2, an ad- 
ditive developed to prolong the life of lead-acid storage batteries and long con- 
demned as worthless by the National Bureau of Standards, have been substan- 
tiated, according to the findings of a report released by the Senate Small Business 
Committee. 

The report, released by committee chairman, Senator John Sparkman (Demo- 
crat, Alabama), is based on the results of extensive tests conducted at the Massa- 
chusetts Institute of Technology at the request of the Senate committee. 

This announcement “climaxes a struggle which began in 1948 when the National 
Bureau of Standards reported all additives containing sodium and magnesium 
sulfates to be worthless,” Jess M. Ritchie, president of Pioneers, Inc., Oakland, 
Calif., maker of battery AD-—X2, said following the release of the committee’s 
findings. 

REFUSED TO BUDGE 


“The Bureau persisted in its blanket condemnation despite proof that battery 
AD-X2 contains trace elements which inhibit the shedding normally created by 
sodium and magnesium sulfates, and despite favorable reports from tests con- 
ducted by the United States Testing Co., the Sacramento Air Materiel Command, 
the University of San Francisco, and several others.” 

Mr. Ritchie said that when he was “unable to gain a favorable hearing with 
the National Bureau of Standards,” he appealed to the Senate Small Business 
Committee for aid. With the help of California’s two senators, Mr. Ritchie 
obtained a hearing which resulted in the committee taking an interest in the 
matter and the subsequent tests of the product at the MIT. 

Complete substantiation of Mr. Ritchie’s claims for his product is indicated 
in the summary prepared by chemistry professor Keith J. Laidler, of the Catholic 
University of America, consultant to the Senate committee. In his summary, 
Dr. Laidler states the tests show that battery AD—X2 will— 

1. Reduce harmful effects of sulfation and extend the life expectancy of 
mechanically sound lead storage batteries. 

2. Encourage the redeposition of shed materials. 

3. Decrease loss of water. 

4. Increase speed of charging and normally increase the capacity of me- 
chanically sound sulfated batteries. 

5. Protect stored batteries containing acid for longer periods against 
destruction by sulfation. 

The full text of the report is included in the Senate Small Business Committee 
release SSB No. 109. 
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[Reprinted from October 1948 issue of ae pues 503 Market St., San Francisco 
, Calif. 


How To Cut Cost or Barrery Reparrs 


(By Merle Randall, Consulting Chemist, Berkeley, Calif.’) 


Replacement of electric storage batteries that fail due to neglect or old age 
is an expensive item in any business or industry using batteries. To cut down 
soaring costs caused by the price of lead and the consequent high cost of new 
batteries, extensive investigation has been made to find a method of prolonging 

heir life. 

Pioneers, Inc., an Oakland firm headed by Jess M. Ritchie, has come up with 
a compound that seems to be an answer to the problem—although Mr. Ritchie 
and his associates declare that they do not know why their product works as it 
does. Patents are pending on their additive salts known as AD-X2, and reports 
from use of the product in the field indicate that batteries formerly considered 
dead and ready for scrap have been revived to normal use, with marked reduction 
in the amount of “shedding” of active material that was a weakness of previous 
battery additives. 

A common cause of battery failure is neglect in keeping the electrolytic fluid 
at proper level through addition of pure water. Normally, water escapes through 
evaporation, and in overcharged batteries it is also decomposed and escapes 
as oxygen and hydrogen. This is known as “gassing.” Overcharging tends 
to loosen the active material in the plates, which then sinks to the bottom of 
the container as battery mud. 

If active material shrinks away from the grid there is a tendency for the 
evolution of gas on overcharge to take place on the grid bars, thus increasing the 
tendency for the grid to corrode and fail mechanically. Corrosion of the positive 
also causes excessive self discharge of the negative plate due to the antimony 
dissolved into the electrolyte from the positive grid. 


AGING OF LEAD SULFATE 


On discharging a storage battery, the gray sponge lead in the negative plate 
is transformed electrochemically to lead sulfate, and the reddish lead peroxide 
in the positive is also transformed into the same lead sulfate. On charge, the 
lead sulfate is changed back to sponge lead and lead peroxide. 

When the lead sulfate is newly made in the plate it is very minute, soft, and 
porous, and in this condition it is easily reconverted during the charging cycle. 
But lead sulfate “ages” rapidly, forming the more perfect ordinary lead sulfate 
crystals, and this aging, or crystal growth, takes place more rapidly in warm 
acid than cold. It has been observed that batteries used in warm climates fail 
more rapidly, and likewise, the hottest cell in a battery always fails first. 

Certain foreign ions in the electrolyte interfere with the aging of lead sulfate, a 
phenomenon well known to the chemist. While the beneficial action of certain 
salts has long been known, it was also found that, unfortunately, the tendency 
to shed active material was also increased—and of what use is good sulfate if 
it is not on the plates? Therefore, the addition of salts to the electrolyte has 
been frowned upon. If no additive is used, the active lead sulfate is allowed to 
age to form hard, inactive “sulfation” which cracks away from the grid and 
fails to be reconverted to lead peroxide and lead oxide on charging. 

Development of AD—X2 appears to answer previous objections to use of additive 
salts. Tests show that after a few cycles where it has been used, the active 
material is found to be soft and in firm contact with the grid. So far as has been 
observed it remains tight to the grid during the entire remaining life of the 
battery. 


1The late Dr. Merle Randall, A. B., M. A., Ph. D., Professor Emeritus, University of 
California: coauthor “Thermodynamics and the Free Energy of Chemical Substances” : 
coauthor “Elementary Physical Chemistry’; under whose direction Battery AD—X2 was 
Sanaten tested. Consultant to Pioneers, Inc., from August 1948 until his death in 
arch 1 , 
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WHat Battery AD—-X2 MEaAns To You 


BATTERY AD-—X2 SERVICE OFFERS YOU LOWER BATTERY REPLACEMENT COST, FEWER 
BATTERY REPLACEMENTS AND BETTER BATTERY SERVICE 


Many large industrial accounts have cut their battery-replacement cost by well 
over 50 percent and lowered their electrical maintenance over the past two and 
one-half years by the adoption of AD-X2. AD-—X2 means less down time on 
equipment which is the most costly result of battery failure. 


WHAT YOU SHOULD KNOW ABOUT BATTERIES AND AD—X2 


What is the normal life of a battery? The life of a battery depends upon a 
number of things. The number and capacity of the plates and other details of 
construction enter into the picture. Operating and storage conditions, attention 
to servicing of the battery, climate, and accidental breakage can and do affect 
the life of a battery. 

2. What are the causes of battery failure? “Sulfation” is the direct or indirect 
cause of approximately 70 percent of battery failures. 

Approximately 30 percent fail because of mechanical failures, such as from 
decomposed plates, buckled plates, split separators, broken cases, broken posts or 
anything which might cause a short circuit in a cell. Many of these mechanical 
failures are through no defect in the battery. A progressive battery program 
using AD—-X2 can eliminate a large part of such failures. 

3. Note: All reference to a “battery” in this pamphlet are to the usual automo- 
tive battery which is a wet battery of the lead-acid type. The size or ampere 
hour capacity is immaterial for purposes of this discussion, except that the regu- 
lar package of AD—X2 is sufficient for a group 1 or a group 2, six-volt, three-cell 
battery. To determine proportionately larger treatments of AD—X2 (see para- 
graph 33). 

4. What is “sulfation”? “Sulfation” is a colloquial name for the formation of 
hardened sulfate in a cell. 

5. How does “sulfation” harm a battery? “Sulfation” slowly kills a battery by 
coating the grids and the active material of the plates. It thus prevents the free 
flow of electrical energy through all the parts of the plates. 

6. Is this the only way “sulfation” harms a battery? No. Bubbles of gas 
discharged under the hard “sulfation” may cause shedding. Spot sulfation can 
and does cause buckled plates, cracked cell partitions, broken grids, and split 
separators. 

7. What is lead sulfate? Lead sulfate is the substance formed in the normal 
chemical action of the acid electrolyte (battery fluid) on the active material in 
the plates of a battery, during the normal discharge of the battery. 

8. Is battery mud injurious to batteries? In small quantities, battery mud is 
not particularly harmful. However, when it accumulates sufficiently to touch 
the bottom of the plates, it shorts out the plates and causes what is commonly 
known as a dead cell or even a dead battery. Prolonged overcharge increases 
battery mud. 

9. Can “sulfation” be removed from a battery by an electrical charge? “Sulfa- 
tion,” if not too severe, can be transformed to active material, to some degree at 
least, by a series of charges and discharges. 

10. Can the difference between mechanical shorts and “sulfation” be deter- 
mined by ordinary tests for batteries? No. Broken cases, broken posts, or spilled 
electrolyte can be seen. Specific internal defects cannot be determined by outside 
appearances. 

11. Can mechanical defects be repaired by other than mechanical means? No. 
Mechanical defects must be repaired mechanically. 

12. Has AD—X2 been laboratory tested? Yes. By the Massachusetts Institute 
of Technology under the auspices of the Senate Select Committee on Small 
Business, as well as other nationally known laboratories. 

13. Has AD-X2 been field tested? Yes. By the Army Air Force, by many 
nationally known commercial organizations, and other governmental agencies 
over the past five years. Laboratory and field testing of AD—X2 is finished. 


AD-xX2—ITS VALUE 


AD-X2 reduces the harmful effects of sulfation and extends the life expectancy 
of lead-acid batteries. 

14. Will AD—X2 dissolve “sulfation”? Yes. When a “sulfated” battery is 
treated with AD—X2, the “sulfation” gradually lessens with charge and discharge 
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or use of the battery. The hardened “sulfate” is slowly converted into soft, active 
material in firm contact with the grid. 

15. What length of time is required for AD—X2 to lessen “sulfation”? Within 
thirty to forty minutes, with AD-X2 and charging, the “sulfation” will begin 
to disappear from the plates of the average battery. Several weeks are required 
to clean up a sound but badly “sulfated” battery. AD-—X2 encourages the net 
redeposit of shed material through electrophoresis. The surface of a fully charged, 
restored plate is soft and metallic, with the active mass in firm contact with the 


yrid. 
. 16. When should AD—X2 be added to a battery? AD-—X2 should be added before 


“sulfation” begins. 

17. When does “sulfation” begin in a battery? A new battery begins ‘“‘sulfating” 
immediately after the acid electrolyte is added. A new battery, without being 
used at all for a period of six months, may “sulfate” so severely that charging 
cannot eliminate the “sulfation.” 

18. Should AD-—X2 be added to a new battery? Yes. AD—X2 added to a new 
battery will keep the plates clean, thus resulting in maximum efficiency. When 
“sulfation” is absent, the plates can operate as the manufacturer intended. They 
will operate with less heating, hence less danger of the plates buckling, because 
the plates are clean. 

19. Does AD—X2 do more than lessen “sulfation”? Yes. AD—X2 assists the 
action by which the active material is kept in firm contact with the grid. The 
resistance of the battery, therefore, remains low and the porosity of the plates 


high. 
Plates with the active material in firm contact with the grid, shed only to a 


slight degree. 

50. Does AD-X2 add any electrical energy to a battery? No. AD-—X2 functions 
only while an electrical charge is being inducted from outside the battery. 

21. How rapidly should a battery be charged when treated with AD-X2? 
During the first hour never charge a sulfated battery more than 5 amperes. Then 
with AD—X2, it is safe to step the charge rate up to any value as long as the 


shay 


temperature remains within 10° F. of the original temperature at time of treat- 
ment. (See paragraph 26.) 

22. How long is required to secure a full charge in a battery? The time varies 
according to the charger and the degree of “sulfation” in a battery. 

23. What is meant by a full charge? For a 20-hour rate, 105 amp. hour battery 
with a discharge capacity of 300 amperes for 5 seconds to 4.2 volts at 0° F. rep- 
resents full charge. 

24. Important: Since batteries do not fail through sulfation on life cycle test, 
AD-X2 does not show its merit on this test. If comparison is desired, treat some 
cells and leave some untreated, when put on charger. Do not first attempt to 
charge cells, then treat, for comparison as prolonged charging on badly sulfated 
plates, prior to treatment corrodes the positive grid. Do not :apacity test treated 
batteries at more than 40-amp. discharge until batteries are desulfated. As plates 
are hard internally and may break at high current rates. (See paragraph 15.) 
Mechanically sound sulfated batteries are ready for normal use as soon as 
charged after treatment. 

25. Does the use of AD—X2 affect the hydrometer reading? Yes. AD~X2 
results in slightly raising the specific gravity of the electrolyte. 

26. Should dead batteries be given special treatment? Yes. Dismantle, make 
necessary repairs, and treat with AD-X2. Bring to full charge. This is indicated 
by an individual cell charging voltage of 2.5. 

Test with hydrometer and volt meter. 

Discharge at 40-ampere rate if hydrometer reading is below 1240, to a terminal 


voltage of 5.1. 
If the second charge is over 1280 draw off acid and add enough water to lower 


to 1280. 
If hydrometer shows less than 1225 draw water and add 1400 acid until a 


reading of 1250 or better. 

For further information on “junk” batteries send for free Battery Overhaul 
Instructions. 

27. Should AD-—X2 be added to used batteries? Yes. Provided the battery is 
examined by a competent battery man and found to be mechanically sound. In 
the absence of a competent battery man, treat only those batteries that are in 
operating condition and are six (6) months old or less if in a composition case 
or twelve (12) months old or less if in a rubber case. 
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28. Warning. There is usually a right and a wrong way to use a product, 
Use AD-X2 the right way and insure getting the best results. 

Warning. Satisfaction is guaranteed provided you: 

1. Apply AD-X2 to Mechanically Sound Batteries, 

2. Thoroughly clean battery posts, cable terminals and top of batteries 
and keep clean to insure good connections and reduce self-discharge. 

8. Completely dissolve AD—X2 on top. of plates with syringe. 

4. Where batteries are treated in equipment run motor for 30 minutes 
immediately after treatment. When charger is being used, place battery on 
charger and treat within 5 to 30 minutes while charging current is being ap- 
plied. 

5. Maintain your batteries in accordance with good battery practice. 

6. Maintain the electrical system operated by the batteries in first-class 
condition. 

29. Warning. Too often good batteries are condemned because of faulty elec- 
trical systems. Save money and trouble by having the electrical system checked 
before condemning a battery. Remember: A battery with a dead cell will not 
start a car at any time. 

30. In the absence of an experienced battery man with a well-equipped service 
shop send your junk batteries to an authorized AD—X2 Service-Dealer for 
inspection, repair, and treatment. 

31. AD-X2 contains no material known to be injurious to storage batteries of 
the lead-acid type. 

82. Directions : 

1. Clean top of battery and posts. 

2. Cover plates with water. 

3. Treat directly into battery. 

4. Dissolve AD—X2 on top of plates with battery syringe. 

5. Treat new and operating batteries for minimum maintenance cost and 
longer life expectancy. 

Jlean top of battery and posts and keep clean. 

Treatment good for life of battery. AD-—X2 remains in the battery with acid. 
Group 1 or 2 battery, one envelope to each cell ; group 3 or 4 battery, two envelopes 
to each cell ; 160 amp., 12-volt battery, 2 envelopes AD-—X2 to each cell. 

33. On batteries that are larger than shown on package treat by volume con- 
tent. One small envelope per quart or major fraction thereof. That is, multiply 
the length by the width by the height of the cell cavity in inches and divide by 58. 
This gives you the quart content of the cell by volume. Do this by measurement. 
Do not use outside measurement as shown in battery manual. There is no danger 
of overtreatment. All reference to an envelope means one of the three small 
envelopes as contained in the treatment package. That is the regular package 
of AD-—X2 which is sufficient to treat a group 1 or 2, six-volt, three-cell battery. 

84. AD-X2 is packed, three envelopes per treatment package, 12 treatment 
packages per carton, 25 cartons per case. When ordering, order in multiples of 
12 treatments. 

Based on present list prices, AD-X2 extending the life of a salvaged battery 
less than two months pays for treatment. Hundreds of batteries treated with 
AD-X2 from salvage are now in their second year of trouble-free service. These 
batteries have been serviced by experienced battery men. 

35. Use the ordinary temperature corrections for specific gravity. 

Suggested uses of AD-X2: Add to new batteries as “sulfation” preventative. 
Add to dry-charge batteries when electrolyte is added, when battery is put into 
service. Add to all batteries to be stored charged and to all batteries to be left 
in equipment while stored as a “sulfation” preventative. Add to all batteries 
after dismantling for inspection and repair. (See paragraph 26.) 

36. To treat new and operating batteries clean top of batteries, posts, and 
terminals and apply AD—X2 as per directions. Your equipments electrical system 
will work the battery out for you. Training will be furnished on request in the 
use of Battery AD—X2 and the AD—X2 service system without cost to industrial 
battery technicians and Battery AD—X2 service dealers. 

AD-X2 is not a cure-all, but a simple, easy, economical way in which to combat 
“sulfation” which is the cause either directly or indirectly of most battery 
failure. 
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{All numbered paragraphs, except 12 and 13, edited and approved by Dr. Merle Randall] 
Wuat Is Battery AD-X2? 


Battery AD-X2 is a specially prepared compound of chemicals containing 
sodium sulfate and magnesium sulfate which have been so treated that operating 
experience has shown the treatment to persist after its addition to the electrolyte 
of the lead-acid storage battery. 


WARNING-—BEWARE OF IMITATIONS 


The materials in Battery AD-X2, unless properly manufactured, will ruin 
lead-acid batteries. Accept no substitute—look for the picture and signature of 
Jess M. Ritchie on each treatment package. 

Use in mechanically defective batteries at your own risk. 


“IMPORTANT” 


Battery AD—X2 has never been known to fail to function chemically. 

Question: Why is Battery AD-X2 not used by the battery manufacturers? 

Answer: Would you adopt the use of a product in your operation which could 
very well cut your sales potential in half? 

Used in 104 police cars.—Radio, lights, and heater, plus long idling periods, 
puts severe strains on police car batteries, but R. B. Lohry, Engineer in Charge, 
Radio Division, City of Oakland, who has been using Battery AD-—X2 since 1947, 
writes: “Based on our experience with your product over a period of more than 
four (4) years, we have found that if a new battery is treated with Battery 
AD-X2 and given an equalizing charge prior to installation, it is estimated 
conservatively that the life expectancy will be extended two and one-half times 
the normal life before failure.” 

Battery AD—-X2 keeps lead-acid batteries stronger .. . longer! 

Manufactured by PIONEERS, INC., 2411 Grove St., Oakland 12, Calif., Manu- 
facturers of Battery AD-X2 and Distributors of the Battery AD-X2 Service 
System. 

You Protect ... Upholstery with seat covers ... Radiator with anti- 
freeze ... Finish with wax. 

Now protect your battery with Battery AD—-X2. 


Mr. Rrronim. Since there has been considerable discussion during 
this argument with the Bureau of Standards as to whether or not 
batteries failed with sulfation, I would like to incorporate a statement 
by the Sun Electric people, who make this instrument here, who are 
not in the battery business, and who state that batteries very seldom 
or never failed due to any other cause except sulfation. 

I would like to make this a part of the record. 

The Cuarrman. It will be made part of the record. 

(The statement referred to is as follows :) 


STATEMENT BY Sun BELecrric Co. 


THE ANSWER TO TODAY’S BATTERY TEST PROBLEMS 


The following material is continuity to be read following the chart under 
which it appears. Turn to the next chart shown as soon as you have read all 
the material directly above it. 


Today—batteries are failing at the highest rate in history 


During the last hour, more than 1,236 batteries failed for their owners, cars 
wouldn’t start, and owners had to walk or call for service. This outstanding 
figure is an actual breakdown of the 1950 report from the AAA, which had 
10,850,000 calls for battery service in 1950. Add to this the number of unre- 
ported calls from people who are not AAA members, and were stalled along 
the road because their batteries failed. It makes a staggering total. And be 
lieve it or not— 
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More batteries require service than tires 


Up until 1950 tires were the cause of more AAA service calls than any other 
item. But this last year battery failures were at an even higher rate than tire 
failures, yet the car has 4 tires and only 1 battery. Every time you see q 
motorist fixing a flat tire on the road, another motorist is having battery trouble 
Many of your customers are among those experiencing these battery failures 
But— 


Are you getting your share of this business? 


You're not, unless you are servicing as many batteries as your neighborhood 
gas station services tires. 

Battery servicing is big business. It’s profitable business. And tonight we 
want to show you how you can get your share of this business. Let’s start 
by taking a look at the cause of all this trouble, the battery. 


Acid acting on lead plates makes the battery work 


The battery really consists of little more than a black box filled with lead 
plates and acid mixed with water. When a load is placed on the battery, the 
acid combines with the lead in the plates to create electricity. 

What's left after the acid reacts with the plate is lead sulfate, a combina- 
tion of sulfuric acid and lead. As the battery is discharged further, more and 
more of the acid combines with more and more of the lead to form more lead 
sulfate on the battery plates. As the acid is used, the electrolyte or mixture of 
acid and water becomes more and more diluted. 

When we charge a battery, this cycle is reversed. Forcing electricity into 
the battery reconverts the lead sulfate on the plates back into lead and acid. 

Thus the specific gravity which we have all been measuring with hydrometers 
for years is highest when the battery is fully charged, and all of the acid is in 
the electrolyte. The specific gravity reading is lowest when the battery is 
fully discharged, and nearly all of the acid has combined with the. plates to 
make lead sulfate. 

Now, what can go wrong with a battery? There are a number of things: 

1. A battery can lose acid through a leak or crack in the case. 

2. The battery can be overheated, the plates may buckle, a. separator 
split, and the plates short out. This runs the battery down. 

3. The battery can run low en water, which causes the exposed tops of 
the plates to harden, Thus less usable plate is left. 

4. The battery can be loose in its carrier and shake the active material 
or lead off of the battery plates so that it falls into the bottom of the battery 
box, where it is useless, 

5. The battery can be covered with acid and moisture and run itself down, 

6. Batteries can become worn out after very extensive use. This very 
seldom happens, because of battery sulfation. 

Sulfation is a word you have all heard many times. Actually, the formation of 
lead sulfate is a very normal. process. As any battery is discharged, the plate 
turns into lead sulfate. This doesn’t cause any harm, but— 


When a battery remains in a discharged state, the lead sulfate hardens on the 
plates—this is sulfation 
Yes, sulfation is the term used to describe this hardening of the lead sulfate 
on the battery plates. 
The longer a battery stays in a discharged state, the worse sulfation gets. At 
first, it is rather soft. Then it gets hard. Then, it finally becomes crystalline in 
form, and very brittle. 


Sulfation is a major cause of battery failure—it reduces useful plate area 


As you can see from the chart, sulfation reduces useful plate area by covering 
up all of the plate except the area shown by the arrows. The acid cannot act upon 
the plates through the sulfation. The acid can act only on the clean-plate area, as 
indicated by the arrows. 

When this happens, the usable battery-plate area is actually very small. Now 
your battery acts just like a little battery. 

When you try to discharge the battery it has very little current output. When 
you try to charge the battery, it acts immediately like a fully charged battery, 
and keeps the regulator and generator from charging it. 

A battery that is sulfated like the one shown here cannot supply the normal 
amount of current for starting, and other electrical accessories. And when 
you start out in the morning with your automobile, the charge indicator swings 
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over to the right-hand side of the scale and very shortly returns to zero. You sit 


back contentedly thinking that your battery is already fully charged. Little 
i) vou know that the battery is not charged at all-——but sulfated, and its action 
makes you think it is fully charged. A’ sulfated battery can become so bad that 
it will no longer start an automobile, and yet the reaction on a charge indicator 
when you start your car in the morning is still just the same as it was on a good 
new battery. 

Here’s why a sulfated battery causes so much trouble— 


Sulfated batteries require higher voltages to charge them 

A sulfated battery, almost completely discharged, often will only accept a few 
amperes of charge from a normal charging system. However, when a good 
battery drops to a specific gravity of only 1,200 it will accept all of the current 
that your generator and regulator can put into it at less than the normal 
voltage regulator setting of about 7.4 volts. 

The regulator is a device which merely controls generator voltage and maximum 
current output to normal requirements. It’s up to the battery to regulate the 
amount of current that flows into it by changes in battery voltage as the battery 
becomes charged or discharged. 

As soon as a normal healthy battery becomes partially discharged, it will 
accept the full output of the charging system at less than its regulated voltage. 
Asa good battery becomes fully charged, its voltage rises bucking the voltage of 
the charging system, and reducing the charge rate to the battery. 

A sulfated battery on the other hand has less battery-plate area exposed. 
This small plate area soon becomes charged, and the battery voltage rises 
shutting off the flow of current from the generator and regulator. The sulfated 
battery, however, is not charged because there is still lead sulfate on much of 
the plate surface. 

A higher constant charging voltage is required to break down the sulfation and 
reconvert the hardened lead sulfate back into active plate material. 

It doesn’t do any good to try to raise the voltage-regulator setting and force 
current into a sulfated battery in a car, because this higher voltage setting would 
damage the lights, ignition system, radio, and other electrical accessories. Also, 
the automobile usually is not driven at high enough speeds and temperatures to 
break down this battery sulfation. 

So we really have a problem. The sulfated battery will not accept the charge 
at a normal voltage-regulator setting, and we cannot raise the voltage regulator- 
setting to force a charge into the sulfated battery because this would damage 
other electrical units on the automobile. 

And to make matters even worse— 


Sulfation starts whenever specific gravity is below 1.250 

Think about the batteries on your parts-room shelf right now. Are every one 
of those batteries charged to 1.250 specific gravity or more? Ill bet they aren’t. 
And the longer they stay that way the worse the sulfation gets. Maybe you're 
beginning to think now that you know one of the reasons why your new batteries 
sometimes didn’t work ont so well when you put them in a ear. 

Think about your new cars waiting for delivery too. How many of those bat- 
teries are charged to 1.250 or more? If they aren’t, those batteries are sulfating 
right now, inviting trouble which will bring the customer to your service door 
as soon as cold weather hits, if not before. 

Sulfation can start more quickly than you might think. Sulfation starts when- 
ever the battery drops below a specifie gravity of 1.250. With batteries in stock 
and in new cars this doesn’t take long because “batteries in stock and in new 
cars may drop from full charge to less than one-half charge in as little as 
30 days.” 

Yes: that’s right. A battery can drop from a fully charged specific gravity 
of 1.270 down to a specific gravity of 1.210, less than half charge, in less than 
30 days under most storage conditions prevailing throughout the country right 
now. 

Batteries stored at normal room temperature will lose approximately 2 points 
of specific gravity every day. If the temperature of the battery in storage is 
high, the rate of self-discharge increases to 3 points of specific gravity every day. 

Yet you will see batteries stored in bright sunlight in a hot showroom window 
in the middle of the summer. And in winter, to keep them warm, people store 
batteries in boiler rooms. Both of these conditions are exceptionally hard on 
the battery. Remember, the higher the battery temperature the faster the battery 
will self-discharge or run itself down. 





36 BATTERY AD—X2 


Batteries should be stored in as cool a place as possible. 

As an example, a battery stored at 80° F. will lose half of its charge in about 
80 days. A battery stored at 60° F. will lose less than one-quarter of its charge 
in the same period. A battery stored at 0° F. will lose almost no charge in 
30 days. 


“The only way to prevent sulfation is to keep the battery fully charged” 


3ecause when the battery is fully charged there is no lead sulfate on the bat- 
tery plates to harden. Keeping the battery fully charged requires three things: 
First, a fully charged battery to be placed in storage; second, a cool place to 
store the battery where the battery will not run itself down rapidly; and, most 
important of all, a recharging program must be used to keep the battery charged 
at all times. 

Yes, the only way to prevent sulfation is to keep the battery fully charged. 
But how about all of those cars you serviced in the last 6 months? How many 
of those cars that left your service door had batteries charged to 1.250 or more? 
Many of those that weren’t are going to be back with trouble, and even worse 
many of them won’t come back to you with trouble, but will go some place 
else for service. You’re probably not open late at night when batteries usually 
fail, but your corner gas station is. That’s where most of your battery business 
is going now. 

Sure, we've all made mistakes in servicing batteries, but you are probably won- 
dering, like many others, “What is the answer to all of this?” Well, we’ve 
already discussed what we can do to prevent sulfation of batteries in the future, 
but now let’s face our greatest problem—how to find and correct this condition 
called sulfation in the millions of batteries now in use. The method is proven 
now— 

Here's how you can find sulfation and other battery troubles and it’s as simple 
as this— 

If the battery has current in it, test it by measuring its output. 
If the battery doesn’t have current in it, test it by passing current through 
it. 

Here is the first step. Use the battery starter tester to test battery capacity. 
Battery capacity test 

The battery is: 

1. Good, or 
2. Needs a test charge. 

Connect the ammeter and voltmeter leads to the battery posts in the proper 
polarity. Turn the control knob clockwise until the ammeter reads three times 
the ampere hour rating of the battery. For example, if this were a 115-ampere- 
hour battery, I would place a load of 345 amperes on the battery. 

Hold this load on the battery for 15 seconds and watch the voltmeter. <A good 
battery will usually measure over 4.8 volts, and 4.8 volts is the minimum for a 
good battery. 

However, a battery may measure over 4.8 volts but still be somewhat less than 
fully charged, so if the battery tests good on the first test, measure the specific 
gravity and charge the battery if the gravity is less than full charge. 

However, if the battery voltage was less than 4.8 volts during this capacity 
test, we can’t say the battery is bad, we can’t say its discharged, all we can say 
is the battery needs a test charge. 

Remember, don’t condemn a battery just because it won’t hold 4.8 volts. This 
may be a good battery run down or discharged, or it may be a bad one. We don’t 
know yet until we make our next test which is the one that really gives us the 


answers we want on batteries that do not have enough output to pass the battery 
capacity test. Here it is: 
Test-charge 
The battery is— 
1. Good; will take a fast charge. 
2. No good. 
3. Sulfated; needs slow charge. 

Remove the battery starter tester leads. Connect the fast charger leads and 
plug the charger into any 110 volt a. c. outlet. Turn the time switch to 3 minutes 
and turn the charger control to maximum or 75 amperes. 

Let the charger operate for 8 minutes. When it clicks off, turn it right back 
on because we want to test this battery with charging current going through it. 
Remember this test charge is used only on batteries which did not have enough 
current output so we are testing these batteries by putting current through them. 
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After waiting for 3 minutes, and with the battery still on fast charge, test cell 
They should be even within 0.2 volts. If they are not, the battery is 


voltages. 


bad. 
if the cells are even within 0.2 volts, test the total battery voltage under 


charge. If the voltmeter reads less than 7.75 volts, this is a good battery. It 
is only discharged and, what is more, this battery will take a fast charge. 

When I say the battery will take a fast charge, I mean that if its voltage 
stays below 7.75 volts for the first 3 minutes, you can charge the battery at 
1D amperes for up to a full hour. It will not gas, it will not bubble, it will not 
boil. it will not spout electrolyte. It will safely take a fast charge, and without 
overheating. 

However, if the voltage rises above 7.75 volts in the first 8 minutes of charge, 
you've got trouble. The battery is probably sulfated. And, in its present state, 
the battery is not suitable for use in an automobile. Remember, any battery 
vou test Charge did not have enough output to pass the capacity test. Now, this 
same battery won’t accept a charge either. That must mean that the battery 
does not have enough active plate area. 

If your customer is in a hurry, he may decide to replace this battery with a 
new one. However, if time permits, it would probably be advisable to remove 
the battery from his car, put in a loaner, and place his battery on a continuous 
slow charge to see if the sulfation can be broken down and the battery returned 
to a serviceable condition. 

Did you say you don’t have loaners? Well, if you want to service sulfated 
batteries properly, and take care of your own warranty batteries, you will 
either have to get a few loaners or ask the customer to leave his car for 24 
hours, so you can take his battery out, clean it up, and give it a slow, continuous 
charge to break down the sulfation. After the battery has been charged until 
the specific gravity will not rise for three consecutive hourly tests—yes, that’s 
what I said; test the gravity every hour and when the specific gravity does not 
rise for 83 hours, the battery is fully charged and is as well desulfated as you 
will probably be able to get it. When you’ve done this, test battery capacity 
again. If it is above 4.8 volts, you’ve got a good battery. It’s a live one. It 
will charge; it will discharge. Put it back in the car and don’t worry about it. 

But, if after the slow charge the battery will still not pass the battery capacity 
test, your best bet is to put another battery in the automobile. 

We can’t guarantee that these batteries which failed the capacity test and 
will not accept a charge at less than 7.75 volts with even cell voltages will come 
back after a slow charge, but experience has shown that in most cases it is 
worth while charging the battery because a sizable number of them can be re- 
turned to service. At least if you sell a new battery you might try charging some 
of these and see if you can’t make some good loaners for your own battery 
servicing. 

All right, now that we have the story, let’s go over it once more, just to make 
sure. 

Note to speaker: Turn back to battery capacity chart. 

When a car comes in with battery trouble, or you want to test a battery in 
the shop, the first thing you want to do is pick up the battery starter tester and 
test battery capacity. Don’t worry about the specific gravity now; that can be 
taken care of later. Test the battery capacity. The battery will either be 
good or need a test charge. If it is good, huse a hydrometer to see if it needs any 
charging. If it will not pass the capacity test, give it a test charge. 

Note to speaker: Turn to test charge chart. 

The test charge gives us two indications. 

1. The voltage at which the battery will accept a fast charge. 

2. The similarity of cell voltages under charge. 

Regardless of the total voltage under fast charge, the battery is bad if cell 
voltages vary more than 0.2 volt. 

If cell voltages are even within 0.2 volt under fast charge, the total voltage 
under fast charge tells us what type of charging the battery will accept. 

Batteries below 7.75 volts under fast charge will safely accept a fast charge for 
up to 1 hour. 

Batteries over 7.75 volts under fast charge are sulfated and must be slow 
charged until specific gravity stops rising. 

That’s all there is to it, fellows, these four simple steps. Just two tests, a 
eer capacity test and a test charge. They will give you the answers you 
want. 
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Remember, now you ean tell whether a charged or discharged battery is good 
or bad in less than 4 minutes. 

You can test the battery if the car comes in the door and won't even turn over 
the engine, because the battery is so dead. It doesn’t make any difference. 
With this test procedure, you can find the answer to a live one or a dead one. 

Just remember one thing—if the battery is cold, you will have to let it warm 
up before you can use this test procedure. 

So, why not take advantage of all the battery business that’s just waiting for 
someone to grab it. 


Start testing batteries today 


If you do you gain four ways— 

1, You sell more batteries, because you're testing batteries and finding 
out what is wrong before they quit. You're doing your customer a favor. 

2. You gain because you sell fast and slow charging, and bring in increased 
revenue. 

3. You gain because you sell charging system corrective work, uncovered 
by a battery that was not being kept up to charge. 

4. You save time, because you no longer need to wait for 8, 10, 12 hours or 
more while you charge a battery before you can say whether it is good or 
bad. You can do it in 4 minutes, and satisfy your customers. 

Accept and use this slogan. It will make you money, get more customers, 
and make your business both healthier and happier. 


Test—don’t guess 


Note to speaker: Start the following demonstration as soon as presenta- 
tion is completed. 


Demonstration of battery testing and charging 


Note to speaker: Place this procedure on the table before you and follow 
be steps listed during your demonstration. Start with the sulphated 

attery. 

Here is a battery that could be in a car that just came in your service door. 
The tirst thing we want to know about it is what condition it’s in. We'll start 
by making the battery capacity test. 

Note to speaker : Connect leads for battery capacity test. Emphasize that 
voltmeter lead must be connected to battery post. 

Now, the battery must be loaded to 83 times the ampere hour rating of the 
battery. This isa ampere-hour battery, so I will load it with amperes. 
The voltmeter should read 4.8 volts or more after 15 seconds if the battery is 
good, and charged. 

This battery reads less than 4.8 volts. That means that the battery must 
be test charged. 

Note to speaker: Disconnect battery-starter tester ammeter leads and 
connect B-822 charger leads. Be sure charger is plugged in. Emphasize the 
need for the voltmeter clips being on the battery post. 

With the charger and voltmeter leads connected as they are here, the next 
step is to turn the time switch past 3 minutes and then back to 3 minutes. Now 
I'll turn the charger on to maximum. Watch the voltmeter now. 

Note to speaker: Hold the battery-starter tester high enough so that all 
can see the voltmeter reading. 

The voltmeter reading is already above 7.75 volts, indicating that this battery 
is probably sulphated. We can all see that the battery is not taking a charge 
as a good battery will. 

To find out whether this battery is worth slow charging to break down the 
sulphation, I’m going to test the cell voltages after the battery has charged its 
full 3 minutes. The reason for waiting the 3 minutes is to make sure that all 
the cells have had a chance to become charged enough to let us make a fair test of 
cell yoltages. A sulphated or even a good battery may have one cell that runs 
down just a little sooner than the others. The 3 minutes of fast charge gives 
this cell a chance to catch up to the others in voltage before making our cell 
voltage test. 

Note to speaker: After 3 minutes of fast charge, with the charger on fast 
charge, test cell voltages, calling out the readings. 

If cell voltages are even within 0.2 volt, say “This battery should be slow- 
charged until gravity will not rise for 3 hours, and then retested for 
capacity.” 

If cell voltages are uneven by more than 0.2 volt say “The battery is bad, 
and should be replaced.” 
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Note to speaker: Turn fast charger rate down until voltage drops to ap- 
proximately 7,2 volts. 

I have just reduced the charge rate until the battery voltage under charge 
is about 7.2 volts. The ammeter on the charger only shows ——— amps. That’s 
all the current a normal charging system could put into this low battery— 
with a voltage regulator setting of 7.2 volts. 

['m sure you can see how many of the charging system problems you are hav- 
ing with your own cars today can be caused by nothing more than a sulphated 
yattery. 
wy Note to speaker; Disconnect charger and battery-starter tester from the 

sulphated battery. Connect the battery-starter tester to the other battery 
which will take a fast charge. 

Let's try this test on another battery. We'll start by making a battery capacity 
est. 
Note to speaker: Connect leads for battery capacity test. Hmphasize that 
voltmeter lead must be connected to battery post. 

We'll load the battery to 3 times its ampere-hour capacity, or 
voltmeter should read 4,8 volts or more if the battery is good. 

This battery reads less than 4.8 volts, which means that the battery must be 
test-charged. 

Note to speaker: Disconnect battery-starter tester ammeter leads and 
conneet B-822 charger leads. Emphasize the need for the voltmeter clips 
being on the battery post. 

Now that the leads are connected, I'll turn the time switch past 3 minutes, 
then back to 3 minutes. I'll turn the charger on to maximum. If the charge 
rate is over 75 amps, I'll turn the charge switch back until the charge rate is 
approximately 75 amps. 

Look at the voltmeter now. It’s reading 
volts. Let’s let it charge for 3 minutes. 

Just because the voltmeter reading is below 7.75 volts, I can’t say that this is 
a good battery that will take a fast charge, because this battery may have a 
shorted cell which is causing the low charging voltage. 

As an example, we could have a battery badly enough sulfated that the voltage 
of each cell rose to 3 volts under a fast charge. If one of its cells was shorted, 
the voltage of that cell would be zero. Consequently, the total voltage of the 
other 2 cells, or 6 volts, would be all that could be seen on the voltmeter. That 
is why cell voltages under charge must be tested to determine battery condition. 

Note to speaker: After 3 minutes of fast charge, with the charger still on 
fast charge, test cell voltages. Call out each cell voltage reading. 

If the cell voltages are even within 0.2 volt, say, “This is a good battery 
which will accept a fast charge. It can safely be fast charged for up to 
1 hour. The fast charge should be followed by slow charging to bring the 
specific gravity to 1.250 or more.” 

If cell voltages are uneven by more than 0.2 volt say “This is a bad battery, 
and it should be replaced.” 

A fast charge should always be followed by at least an hour of slow charge to 
drive the charge deep into the battery plates. You increase the effectiveness of 
a fast charge by as much as 50 percent when you follow it by at least an hour of 
slow charge. 

Let’s look at another thing. The voltage required to push 75 amperes into 
this battery is less than normal voltage regulator setting. Remember the other 
battery that would only accept a few amperes at 7.2 volts? That is real proof 
of what sulfation can do to the operation of your charging system. 

Remember—even the best charging system cannot operate normally without a 
good, healthy, active battery. 

Note to speaker: Open the meeting to questions, but remember— 

Repeat the question before answering it. 

State your answer simply. 

Refer to this material and that to follow for answers. 

Above all—don’t bluff. If you don’t know the answer to a question, say 
“That’s a good question. I’ll find out what the answer is and let you know.” 

When you say this, make sure you follow it up and let the man know, or 
just say honestly, “I don’t know.” 

If no questions are asked by the group, ask a few of the questions on the 
following pages to try to start a discussion, 

Don’t drag out any discussion too long, and if necessary, state the answer 
as shown on the following pages to end a discussion. Then ask for more 
questions. 
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Don't run overtime without the permission of the club president. Your 
program will be better received if it starts and ends on time. 
Note to speaker :In conclusion, summarize by reading the last chart again, 


You gain four ways 

Close your meeting with remarks similar to the following: 

“The Sun representative in your area will be glad to come to your shop, bring 
the equipment with him that you have seen here tonight, demonstrate the same 
tests to you, and let you see them actually work on your own customers’ bat- 
teries. Don’t hesitate to call him, as he will be more than willing to help you 
in battery testing in any way he possibly can. He has the equipment, he has the 
procedures, and he knows just what we are doing here tonight. Let him help 
you personally with your battery problem. 

“Mr. President, Mr. ( representative’s name) and club members, it has 
been a sincere pleasure on my part to have had this opportunity to speak with 
you this evening, and I would like to thank each and every one of you for your 
interest, attention, and for the opportunity of being here.” 


DISCUSSION OF BATTERY PROBLEMS 


How long does it take a battery on the shelf to run down? 

That depends upon temperature. At 80° F., a drop in specific gravity of 0.002 
per day can be expected. At 100° F., a drop of 0.003 in specific gravity per day 
ean be expected. At lower temperatures, considerably less self-discharge takes 
place in a battery in storage. 

For example, if a 1.270 battery were placed in stock at 80° F., in 30 days the 
state of charge would be reduced to 1.210. If the battery sat another 30 days, 
troublesome sulfation would have set in in addition to the fact that the battery 
would be still further discharged, or down to 1.150 at the end of 60 days. 


Can sulfation be corrected by any means other than charging a battery on the 
bench? 

With normal specification limits on voltage-regulator settings, a sulfated bat- 
tery will never become fully charged in an automobile, except under very unusual, 
high temperature, high-speed operating conditions. 

In nearly all cases, the battery must be removed from the vehicle and slow 
charged for a period of 24 hours or more, until the specific gravity will rise no 
further. Then the battery is about as well desulfated as you can get it. 


Can the average automobile charging system recharge a discharged battery? 

This depends on driver habits and the battery. If the automobile is driven 
for sufficient distances at sufficient speeds with a normal charging system, a 
healthy battery usually will become fully charged through the action of the 
automobile’s charging system. 

However, if the automobile is used primarily for city driving, with electrical 
accessories in use, the charging system may be able to do no more than main- 
tain the present state of charge of the battery. 

In fact, in some areas considerable difficulty is experienced because the car 
owner drives continually in city traffic, stop and go, with all of his accessories 
turned on, and the state of the charge of the battery will actually drop as the 
vehicle is used. 

A sulfated battery usually cannot be brought to full charge with a normal 
automobile charging system. 


Can I test-charge any battery? 

No. A battery should only be test charged when it will not pass the battery 
capacity test. 

If you attempt to test-charge a battery which will pass the battery capacity 
test, a normal, healthy battery will usually respond to a fast charge by a rise 
in voltage, because the battery is already charged. 

Consequently, never fast-charge a battery which passes the battery capacity 
test. A good battery, as determined by capacity test or test charge, should be 
tested with a hydrometer to determine the amount of charging needed. If 
the vehicle is being driven at sufficient high speed and long distances to permit 
the charging system of the vehicle to charge the battery, the vehicle may safely 
be sent out the door this way. 

However, if a good battery is low in charge, and the owner does primarily 
city driving, it is highly recommended that the battery be charged to at least 
1.250 before the car leaves your shop. 
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How does this test procedure find shorted cells? 

This test procedure finds shorted cells in the following way: 

1. Battery capacity test. If a shorted cell exists in the battery, the total 
voltage under load will not be 4.8 volts or more. 

29. If a battery does not pass the battery capacity test, and is fast charged, 
any such battery, with a shorted cell, will have more than a 0.2-volt difference 
between cell voltage readings under a maximum charge. 


Can a fully discharged battery have 1 cell which reads lower in voltage than the 
other 2, and still be a good battery? 

The test charge is the answer to that question. Some good batteries, in a 
completely discharged state will have uneven cell-voltage readings by as much 
as 1 volt, or perhaps more. However, if the battery is good, after 3 minutes of 
fast charge, the cell voltages on all 8 cells will be even within 0.2 volt. Such 
a battery when fully charged, will be just as serviceable as a battery which has 
even cell voltages with the battery completely discharged. After all, all 6 or 8 
cylinders in an engine are not exactly the same size. Neither are all three cells 
of the battery necessarily exactly the same electrical size. 


Mr. Rrrente. Facts About Battery Dopes, by the National Better 
susiness Bureau, that I mentioned, I would like to have made part of 


the record. 
The Cuamman, That will be made part of the record. 


(The document referred to is as follows :) 
Facts Anout BATTERY DOPES 


Useless or harmful—say manufacturers 

Battery manufacturers do not put any special “dopes” in their batteries. 
Why? Because tests have demonstrated that these compounds are either use- 
less or harmful. 

These are the two chief reasons cited by over sixty battery manufacturers who 
recently were questioned on the subject in a nationwide survey conducted by 
the National Better Business Bureau. Battery manufacturers have made 
hundreds of tests on various chemicals that have been sold as panaceas for 
battery failure, but as one manufacturer put it: 


“To date there has been nothing found which can be added to the electrolyte 
of a storage battery which will facilitate charging or increase the life of a 
storage battery. 

“* * * battery dope * * * are either harmful to the life of a storage battery or 
have no material effect either on the life or on the charge of a battery. However, 
those compounds which are not harmful increase the inert material in the elec- 
trolyte and in this respect are harmful.” 


“Debunking” claims for “dopes”’ 

The chief claim made for battery dopes is that by dissolving the hardened 
sulphate on battery plaes they keep good batteries in first-class shape and re- 
store new life to sick ones. According to authorities on the subject, the lead 
sulphate which forms on battery plates is only sparingly soluble. It can be 
removed from lead plates adequately only by a charge of electric energy. No 
battery “dope” contains any electric energy. No battery “dope” has been found 


useful in aiding battery performance. 


No beneficial effects—says National Bureau of Standards 

The highest impartial scientific authority in the United States on storage 
batteries is the National Bureau of Standards, official testing agency for govern- 
ment departments. This is what its director, Dr. Lyman J. Briggs, recently 
said about battery dopes: 

“For the most part these (battery) compounds and solutions have as principal 
ingredients either or both magnesium sulphate (epsom salts) and sodium sul- 
phate (Glauber’s salt). In various samples other constituents were indicated, 
including: aluminum sulphate, potassium sulphate, ammonium sulphate, several 
kinds of alum, glycerine, chromates, phosphates, sulphuric acid, salts or copper 
and iron, and organic coloring agents. Whatever effect these materials may 
have in a storage battery when added to the standard electrolyte for such bat- 
teries, this Bureau has never found any evidence that they affect the funda- 
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mental electrochemical reactions which occur in the battery when it is charged 
or discharged. 

“Occasionally automotive batteries may need a supplementary charge from an 
external source of power. This is usually evidence of some maladjustment of 
the operating conditions. These ‘charges’ are naturally a source of incon- 
venience and may be misunderstood by the nontechnical public. Too often 
these compounds are advertised with claims that the necessity for such charges 
is eliminated. In any case the supplementary charge, amounting to 100 to 
150 ampere-hours, is emphasized, forgetting that the generator on the car sup- 
plies several thousand ampere-hours to the battery in the course of a year 
Advertising leaflets accompanying these compounds are usually careful to specify 
that the battery and the charging system on the car must be in mechanically 
good condition before using the material. If this were not so, the shortcomings 
of the panacea would speedily become apparent. 

“It is, of course, possible that some material may eventually be found which 
would relieve the difficulties arising from abnormal operation of storage batter- 
ies, but none of the exploited materials which have been tested here have had 
any such merits. Compounds of epsom salts and analogous materials under a 
seemingly endless variety of trade names, indicating their intended application 
to batteries, have come and gone without attaining any permanent acceptance 
by the public or the battery industry. 

“Advertising leaflets which accompany these compounds often deal in gener- 
alities and make few specific claims the correctness of which could be deter- 
mined without long and expensive tests. Sometimes simple ‘practical tests’ are 
described which may lead to false conclusions by those who are not familiar 
with the technical aspects of the subject. The ordinary user, of course, cannot 
compare the efficiencies of similar batteries treated with the material and otbers 
not so treated, nor can he determine whether the material extends the us¢ful 
life of his battery. Carefully controlled tests are necessary in order to deter- 
mine these points definitely and none of these materials which hawe been tested 
here have produced any beneficial effect when added to the regular electrolyte. 
Some are definitely harmful.” 


Use voids factory guarantee 

Battery manufacturers generally sell their products with a standard warranty 
or guarantee against failure caused by manufacturing defects. This guarantee 
is voided, manufacturers informed the National Better Business Bureau, by the 
introduction of any battery dope into their batteries. The reason for this is 
that many battery compounds contain impurities which are definitely harmful 
to batteries. Naturally, manufacturers decline any responsibility for damage 
caused by tinkering with the original electrolyte. 
No “dopes” for Uncle Sam 

If these trick compounds that are offered to the public served any useful pur- 
pose it is obvious that they would be purchased in large quantities for use in 
submarines, tanks, jeeps, and every other vehicle utilizing storage batteries. Both 
the War Department and the Navy Department have reported that no special 
compounds or solutions are employed in any batteries used by the Armed 
Forces. 
Drugstore magic 

Many chemicals have been used as battery “dopes” ranging from a 0.1% solu- 
tion of an organic dye in water to pure sulphuric acid. One of the most popular 
compounds used through the years has been magnesium sulphate which is better 
known to the public as epsom salts. Three-ounce packages of epsom salts, when 
sold as a battery “dope” command $1.50. When bought in the drugstore, epsom 
salts sells for 20¢ per 16-ounce package. In large quantities epsom salts can 
be purchased at wholesale for 2¢ per pound. Its sale at the rate of $8.00 per 
pound as a scientific battery compound has its magical aspects, but authorities 
consulted by this Bureau are unanimous in declaring that epsom salts, either 
alone or with any other ingredients, does not aid battery performance. 


Trick tests and testimonials 


Most vendors of battery ‘“dopes” can “prove” before your eyes that their 
magical powders or solutions perform as claimed. They also have letters of 
endorsement from users who can testify that their product is useful. Don’t be 
taken in by “trick” tests or incompetent testimony. 

Any battery can be made to appear to be discharged by holding the foot on 
the starter until it no longer will start the motor. This does not necessarily 
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mean that the battery is completely discharged. The “dope” is then inserted 
in the battery and it may be permitted to stand idle for a short while, or the 
car may be cranked by hand and the motor idled for a few minutes. A foot 
is then placed on the starter and presto—the motor starts. The battery would 
de exactly the same thing under the same circumstances if no dope were added. 
The test proves only that a battery run down in this manner quickly will re- 
cuperate enough to start a motor. As for lay testimonials, they are no more 
reliable or acceptable today on battery dopes than they are on any other product 
that is evaluated in the absence of scientific yardsticks and procedures. 


Conserve your battery—and help the war effort 

Tire and gas rationing is tough on your battery because it needs a minimum 
of recharging by the car’s generator to replace the relatively large expenditure 
of electric energy utilized when a car is driven only a few miles a week. Your 
battery may run down. If so, let your service station dealer recharge it, That 
is the only way you can put it back into serviceable condition. Don’t seek short 
cuts. Don’t be a “dope” yourself by expecting a “dope” to work miracles for 
you. When any compound is discovered that will improve on the standard 
battery electrolyte of water and sulphuric acid, it will be in the battery the day 
you buy it. 

NATIONAL BetTrerR BUSINESS BUREAU, INC. 


Division of Research, 405 Lexington Avenue, New York 17, N. ¥ 


Mr. Rrrenre. We have a background statement on Dr. Merle 
Randall, which I would like to have made part of the record. 
The CHAtRMAN. That, too, will be printed in the record. 


(The statement referred to is as follows:) 
JUNE 9, 1948. 


AFFIDAVIT OF MERLE RANDALL, OF RANDALL & SONS, CHEMICAL AND CHEMICAL 
ENGINEERING CONSULTANTS 

I, Merle Randall, of 2512 Etna Street, Berkeley 4, Alameda County, Calif., 
being duly sworn, do hereby affirm that I have the following qualifications; that 
I have made the following observations and experiments; that for 6 years I have 
been the senior member of the firm of Randall & Sons, chemical and chemical 
engineering consultants; that I now am professor of chemistry emeritus of the 
University of California, and in the capacity of consultation have served as 
director of research for the Stuart Oxygen Co. for the past 5 years. That I am 
60 years of age, graduated with bachelor’s and master’s degrees at the University 
of Missouri, major in chemistry, in 1907 and 1909; was Austin and Saltonstall 
fellow at the Massachusetts Institute of Technology, 1909-12, where I received 
the degree of doctor of philosophy in 1912, my thesis being Studies in Free 
Energy under the direction of the late Prof. Gilbert N. Lewis; that I accompanied 
Professor Lewis in 1912 to his new position as dean of the College of Chemistry 
of the University of California, at Berkeley, where I served from 1912 as assist- 
ant in chemistry through the several ranks of professorship until the present 
time, being advanced to full professor in 1927; that I have been especially active 
in research in the field of thermodynamics of solutions and that I have pub- 
lished numerous papers dealing with the thermodynamic and electromotive 
properties of aqueous sulfurie acid and its mixtures with salt; and that I col- 
laborated with Prof. Gilbert N. Lewis as coauthor of Thermodynamics and the 
Free Energy of Chemical Substances in 1923. This book, as well as the preceding 
and succeeding papers which I published in the field of electrolytic solutions, 
pioneered the development of the modern theory of solutions and Thermodynamics 
and the Free Energy of Chemical Substances has been, and still is, regarded as 
the classie text and reference work in this fleld. That during World War I, 
under the offices of the California State Council of Defense, I cooperated with 
the United States Navy in the study of the problem of the elimination of 
hydrogen in submarines and that I made a detailed study of storage batteries 
at that time. ‘That I have given numerous extension lectures under the offices of 
the University of California Extension Division on the subject of the lead-acid 
storage battery, and that I have made a substantially complete search concerning 
lead-acid storage batteries, especially as to anodes, cathodes, and electrolytes. 

That I have taught courses in technical electrochemistry, the phase rule, 
quantitative analysis, physical chemistry, and chemical engineering, and that 
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further information concerning my qualifications may be found in such biographi- 
cal directories as Who’s Who in America and American Men of Science, 

That I am a fellow of the American Association for the Advancement of 
Science, a past chairman of the California section of the American Chemical 
Society, and a member of the American Society for Testing Materials, American 
Chemical Society, American Institute of Chemical Engineers, American Society 
of Metals, American Society of Refrigerating Engineers, American Society of 
Lubricating Engineers. That I received the Bronze Medal of Merit from Charles 
University, Prague, in recognition of my accomplishments in the field of the 
thermodynamics of solutions. 

Mr. Rrrenie. Here is a statement on the theory of storage batteries 
by the General Lead ; 

The Cuarrman. Mr. Ritchie, if I may interrupt you, is Dr. Ran- 
dall’s letter a very lengthy letter? 

Mr. Rrrcente. Well 

The Cuatrman. I would like you to read that so the other members 
of the committee and I may have the benefit of the full content of 
Dr. Randall’s ietter. ; 

Mr. Rrrcnie. I believe that I can do that, Senator. It is about 
a page and a half. 

The Cuatrrman. Then take it and read it into the record, 

Mr. Rrrenm. Allright. First, as I said before—— 

The CuarrMan. Lay this down until you have read Dr. Randall’s 
letter into the record. 

Mr. Rrronre (reading) : 

One of my clients has purchased—— 


Senator Gmerre. Will you identify the letter as to the date and 
the addressee ¢ 


Mr. Rrronir. The letter is April 23, 1948, and I am going to substi- 
tute in the letter the word “AD-X2” for “Protecto-Charge” in order 
to get away from the confusion of the two names, if I may. 

Senator Guiterre. And to whom is it addressed ? 

Mr. Rrronie. Dr. George W. Vinal, National Bureau of Standards, 
Washington 25,D.C. [Reading:] 


One of my clients has purchased the equities in a patent application (Donald 
E. Keifer) covering AD—X2, an addition agent for storage batteries. Frankly, 
both his patent attorney, a thoroughly reliable and experienced man, and I were 
suspicious of the claims made for this product. 

Knowing of your sincere interest in this sort of matter and your expert knowl- 
edge of storage batteries, I am taking the liberty of calling this product to your 
attention. You, of course, know of my work in the field of electrolytic theory. 
Drs. Rossini and Manov worked with me for their doctorates. 

I have examined the entire literature of the subject of additives. There is a 
very definite effect of added salts on the physical properties of lead sulfate as 
it is precipitated in the storage battery. (See especially Arndt, Electrotech. Zeit. 
56, 122-124 (1985), and the work of Kolthoff and his fellow workers.) 

The battery AD—X2 process involves the addition of a powder mixture of 
anhydrous sodium sulfate and a slightly basic, nearly anhydrous, magnesium 
sulfate to the water while it is filled with standard sulfurie acid, electrolyte. 
Curiously, the result is quite different from that when equivalent amounts of 
sodium sulfate and epsom Salts are added. The active material remains “tight” 
to the grid and there is so little “shedding” of the active material that there is 
an apparent, possibly real, decrease in the amount of battery mud. The tight- 
ness of the active material to the grid results in less gassing on charging, very 
small bubbles distributed on the surface of the plates, rather than at the location 
of the grids, with the result that in a battery, one cell of which is treated, the 
others not treated, or treated with equivalent amounts of sodium sulfate and 
epsom salts, there is more evaporation and electrolysis of water than in the 
battery AD-X2 treated cell. 
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\ctual large-scale fleet operational tests and repeat orders by such large opera- 
tors as the Arabian-American Oil Co. in Saudi Arabia; Benecia Arsenal, Benecia, 
Calif.; the Ridley Co., San Francisco, Calif.; the Emeryville Fire Department, 
Emeryville, Calif.; McGuire & Hester Pipeline Contractors, Oakland, Calif. ; Din- 
widdle Construction Co., of San Francisco, Calif.; and the Bechtel International 
Construction Co., of San Francisco, Calif., as well as my own observations, indi- 
cate a remarkable improvement in the service of both new batteries and those 
discarded as sulfated in use or on the shelf. Many hundreds of batteries dis- 
carded by the armed services have been treated, sold, and have given satisfactory 
service. 

Reductions of 85, 90, and, in one instance, 95 percent in annual battery expense 
juring the past year has been reported by large firms, some of which have always 
had an intelligent battery-service program. These operational service results 
ire, after all, not wholly to be disregarded. 

I am calling this matter to your attention because of the enormous potential 
effect which these developments can have in connection with the servicing of the 
“mothball fleet” and the Army reserve equipment, as well as its effect on the 
practical conservation of lead, one of our vitally essential materials. 

I have personally reviewed the claims made on the enclosed circular. I believe 
they are conservative. Pioneers, Inc., is making a sincere effort to market their 
product on a high plane. They have dealt largely with large-fleet operators who 
are in a position to evaluate the results obtained with the product. 

With kindest personal regards, I am, 

Sincerely yours, 
MERLE RANDALL. 

We never got an answer from that letter. 

Senator Frercuson. What was the occasion of writing it? 

Mr. Rrreute. This letter—Circular 302, which I mentioned in the 
first place came to my attention, and I mentioned it to Dr. Randall. 
We didn’t have a copy of it at the time, but Dr. Randall thought that 
in order to prevent misunderstanding, he should write to the Bureau 
of Standards, which he did. You notice that he never asked for any 
test. He just simply stated the case in the letter. We never got an 
answer to that letter, and he wrote again on June 25, 1948, and the 
third paragraph of that letter states: 

When a “sulfated” cell is left untreated, it often reverses during the test, and 
it is difficult to obtain a full 300-ampere discharge on the breakdown. If one of 
the cells is untreated, a second treated with already known additives, e. g., 
mixtures of glauber’s and epsom salts, and the third with AD—X2, there may 
not at first appear to be more than a slightly favorable effect for AD-—X2, but 
shedding soon becomes evident with epsom salt treatments. On the prolonged 
overcharge, the epsom salt treatment will fail much sooner than with the AD—X2, 
probably because of the much smaller bubbles evolved at the surface of the 
active material with AD-—X2 as compared with the larger bubbles mostly in the 
vicinity of the grid bars with epsom. Of course, all this time, the untreated cell 
is out of the picture, as it will not ordinarily gain sufficient capacity, and the 
violent discharges and reversals will result in rapid further deterioration. 

With kindest personal regards, I am, 

Yours very truly, 
MERLE RANDALL. 

Senator Gitterre. Is that dated the same year? 

Mr. Rirenim. June 25, 1948. 

We eventually got an answer to that. On this tightness to the grid, 
it might be interesting to know how we arrived at that. We made 
observations on shedding. Then Dr. Randall would set the plates 
in lucite and cut them in two and then polish the ends of them and 
study the ends under the microscope to determine that we didn’t have 
this insulation around the grid. And that work had all been done 
prior to writing these letters. 

Should I make these a part of the record, Senator? 
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The Cuarrman. That will be made a part of the record. 
Mr. Rrrcute. Thank you, Mr. Chairman. 
(The letter referred to above is as follows:) 


RANDALL AND Sons, 
CHEMICAL AND CHEMICAL ENGIEERING CONSULTATION, 
2512 Etna Street, Berkeley 4, Calif., 
June 25, 1948. 
Subject: Protecto-Charge. 
Dr. GEorGE W. VINAL, 
National Bureau of Standards, Washington 25, D. C. 

Dear Dr. ViNAL: I have had no reply to my former letter as yet. I haye since 
developed a “Test for Storage Battery Additives,” copy of which is enclosed, 
which gives a very severe test for these additives. 

We find most striking results if we select a shelf sulfated or used battery 
that has been discarded because of failure to take a charge, but which is still 
in sound mechanical condition. The time to failure is much shorter than with 
a new battery, comparative results are obtained more quickly, and the treatment 
is most often recommended for such sulfated batteries. 

When a sulfated cell is left untreated, it often reverses during the test, and 
it is difficult to obtain a full 300 ampere discharge on the breakdown. If one of 
the cells is untreated, a second treated with already known additives, e. g., mix- 
tures of Glauber’s and epsom salts, and the third with Protecto-Charge there 
may not at first appear to be more than a slightly favorable effect for Protecto- 
Charge, but shedding soon becomes evident with epsom salt treatments. On the 
prolonged overcharge the epsom salt treatment will fail much sooner than with 
the Protecto-Charge probably because of the much smaller bubbles evolved at 
the surface of the active material with Protecto-Charge as compared with the 
larger bubbles mostly in the vicinity of the grid bars with epsom. Of course, 
all this time, the untreated cell is out of the picture, as it will not ordinarily 
gain sufficient capacity, and the violent discharges and reversals will result in 
rapid further deterioration. 

With kindest personal regards, I am, 

Yours very truly, 
MERLE RANDALL. 

Senator Fereuson. Mr. Chairman, may I ask a question ? 

The Cuarrman. Senator Ferguson. 

Senator Fereuson. Is what Randall is saying there that these peo- 
ple who are using this stuff find results from it? 

Mr. Riroure. Yes, sir. What he is saying there is that these people 
who used this material—Permanente Cement is one he mentioned— 
had a battery cost of some $1,800 before on the same number of pieces 
of equipment on the same run, and the year after we treated these 
batteries, they had a battery cost of some $900 and something; in other 
words, we Just cut it in two. 

Senator Frercuson. Has anybody, a customer, come in and claimed 
that your product is not any good ? 

Mr. Rrrenim. No, sir. 

Senator Fercuson. Do you know of anybody who used it 

Mr. Rircuie. No, sir; I know of no one. I have talked with the 
National Better Business Bureau, and I have their statement in writ- 
ing that they never have had a complaint there; they never had a 
complaint. Our local better business bureaus have never had a com- 
plaint either in Oakland or San Francisco. 

Senator Frereuson. Do I understand your complaints come from 
the Bureau of Standards, and the National Better Business Bureau ? 

Mr. Rrrcnm. And that is all. 

Senator Frrevson. What about the manufacturers of batteries? 

Mr. Rrrcuie. Well, they are not too happy sometimes, but I have 

neighbor who is the largest independent manufacturer on the west 
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coast, that is Hobbs Battery, and who, I understand, gave an interview 
to Chemical Week a while back, and said they always went along with 
the Association of Battery Manufacturers. They are just five blocks 
from me. I do not know them personally, though. ‘They said they 
had never heard anything bad about the material. 

Senator Ferauson. They have made some objection, too, have they, 
the manufacturers of batteries? 

Mr. Rrrente. No, sir; other than send out these documents, 

Senator Frravson. Send out the documents of the better business 
bureau and the Bureau of Standards? 

Mr. Rrrcente. Bureau of Standards. 

Senator Fercuson. So your two complaints—— 

Mr. Rrronm. Are the National Better Business Bureau and the 
National Bureau of Standards; that is all. 

Senator Fercuson. And a fraud order from the Department of the 
Post Office ? 

Mr. Rrrentr. Well, that was through the Bureau of Standards. 

Senator Frrcuson. Yes. 

Mr. Rrronte. They did not have a user complaint, as I understand 
it. I went through the docket from stem to stern, and I cannot find 
any complaint in there from anyone. 

Senator Ferauson. They did issue a fraud order against you? 

Mr. Rrrente. Yes, sir. 

Senator Ferevson. Without a complaint being made? 

Mr. Rrrente. Yes, sir; except from the Bureau of Standards. 

Senator Frravson. Exc ept from the Bureau of Standards. 

Mr. Rrrenie. There is no complaint in the docket any place, ex- 
cept from the Bureau of Standards and the Post Office. 

Senator Frrevson. You say that the military authorities have 
used it? 

Mr. Rrrente. Yes, sir. 

Senator Fercuson. Have any of them complained ? 

Mr. Rrrcnre. Yes, sir; that they couldn’t get any more of it. 

Senator Fercuson. Have they complained it would not work? 

Mr. Rrreute. No, sir; except Government laboratories, and they 
never have complained directly to me. 

Senator Frereuson. Government laboratories? 

Mr. Rrreute. Yes, sir. 

Senator Frreuson. Is that the Bureau of Standards? 

Mr. Rrrenre. Well, the Bureau of Standards, the Bureau of Ships, 
Ordnance Laboratories, the Signal Corps Laboratories. 

Senator Frrauson. What do they say? 

Mr. Rrrcute. Well, the Signal Corps Laboratories, for instance, 
put in a Battery Compounds and Solution in their test report in which 
quoting the National Bureau of Standards through the National Bet- 
ter Business Bureau, they say all battery additives are no good. 

Senator Ferauson. Do all the services, the actual operators—they 
do not complain, but the so-called testers complain ? 

Mr. Rrrcnte. The laboratories. 

Senator Frreuson. The laboratories. 

Mr. Rircnte. For instance, at Benicia Arsenal, we salvaged, I be- 
lieve, around 2,500 batteries from the Pacific. They were out in the 
junkyard, and some of those batteries, believe it or not—it was done 
in the latter part of 1947 or the early part of 1948—are still going, a 
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few of them. They all have given a year’s service or better. Those 
fellows were stopped from using the material to test the thing, and 
then when the test was completed, they still got orders not to discuss 
the thing or to use it. 

Senator Frreuson. Who made the first complaint against you to 
the Bureau of Standards? 

Mr. Rrrcnie. The Bureau of Standards, I believe, say they never 
have had a complaint. 

Senator Fercuson. How did they get into this picture? 

Mr. Rrreum. Through putting out Letter Circular 302, and by Dr. 
Randall writing to them. 

Senator Fercuson. These were praises rather than complaints of 
Randall’s. Did they act on those? 

Mr. Rrrcutm. No; I never got an answer to them. That is the way 
Senators got into it. Some fellow asked how 24 Senators got tangled 
up init. He said, “How did you get so much political pressure?” 

Frankly, I never shook hands with my own Senator. The way we 
got action was the distributors wrote to the Senators, the Senators 
wrote to the Bureau of Standards, the Bureau of Standards wrote back 
to the Senators, and the Senators sent it back to their constituent, who 
was our distributor, and they sent it to us, and we could see how they 
were thinking. That is the way 24 Senators got tangled up in it. 

The CuarrmMan. You may proceed, Mr. Ritchie. 

Mr. Rrrcnte. To show that these salts have long been known to have 
a soluble effect on sulfate, and to show it also has been well known 
that they cause shedding in the battery, I would like to make this 
bulletin, Theory of the Storage Battery, by the General Lead Batteries 


Co., a part of the record. 
The Cuareman. That will be made a part of the record. 
(The document above referred to is as follows :) 
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Excerpt from page 3 
It is true that the addition of such salts as Sodium Sulphate and 


Magnesium Sulphate, on account of their influence in increasing 
the solubility of Lead Sulphate, accelerates the oxidation of Lead 
Sulphate to Lead Peroxide. The presence of these additional salts, 
in a battery in regular operation, is detrimental because of the 
increased solubility above pointed out, and, therefore, these 
salts if used, must be very carefully removed before placing the 
battery in service. The amount of labor associated with these 
suggested processes is such as to make them impractical, except- 
ing in the laboratory. 
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electrolyte of the lead-acid storage battery. 
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Senator Fercuson. Could I ask just one more question, Mr. Chair- 
man ¢ 

The Cuamman. Yes; you may. 

Senator Frreuson. Has any private testing firm, laboratory, other 
than the ones you have mentioned, ever condemned this product ? 

Mr. Rrrcuie. No, sir. 

The Cuarrman. You may proceed. 

Senator Humpurey. Did you have a test by the Chicago Develop- 
ment Co. ? 

Mr. Rrrcume. Yes. Would you like to hear about that? 

Senator Humrnrey. No. Is that a private company ? 

Mr. Rrrente. Yes, sir. I have the test. The tests are very good. 

Senator Humpenrey. Did you have any tests by the Signal Corps 
at. the Signal Laboratory in New Jersey, of the shipyard—the Detroit 
Arsenal ¢ 

Mr. Rrrcnte. May I answer them one at a time? 

Senator Humrurey. Yes. 

Mr. Rrrente. The Signal Corps test—I do not have a copy of it 
because it was restricted—they ran a test such as, I believe, I have never 
seen, and then condemned the material, and then restricted the test, 
so I was never able to get my hands on a copy of it. I have known 
of the test, incidentally, and it includes a lot of tests. It includes the 
test from the Bureau of Ships Laboratories, which is very carefully 
done—of course, it has the specific gravities where the temperatures 
ought to be, and the temperatures where the specific gravities ought 
to be—but it is very carefully done, and they have a copy of the Bat- 
tery Compounds and Solutions in it. It was widely distributed, and 
shut off all of the Government sales; but I was never given a copy of it. 

The Chief of Ordnance test was run under the following conditions: 
They sent out orders to 5 arsenals to collect 50 batteries each. They 
took 10 batteries out of the junkyard, which had already been given 
a prolonged overcharge, they take them back and give them another 
prolonged overcharge, and I ask you to bear in mind that we say, “Do 
not first attempt to charge sulfated batteries, then treat; since charging 
prior to treatment deteriorates the grid in the positive plate.” They 
didn’t give those one overcharge, they gave them two prolonged over- 
charges. 

They would not take the charge. They treated the batteries, they 
did take the charge. They put them out in service, 52 percent of them 
listed for 6 months, that is. I would have sworn you could never have 
gotten one of them out of the shop. 

They treated a group of 50 operating batteries, they treated a group 
of 50 batteries on the shelf, supposedly new, and for controls they left 
50 new batteries untreated. 

In other words, you got four groups of batteries, and the only thing 
you got by way of control are 50 new batteries. The test ran for a 
period of 6 months, and then it was a restricted test, and we never 
could get our hands on a copy of it. Some of the fellows in on the 
running of the test had used thousands of treatments of this stuff, 
and they were flabbergasted by the way the test was laid out. But, for 
controls they used 50 news batteries. 

Senator Humpurey. Mr. Chairman, I want to accept the testimony 
of Mr. Ritchie on this, but I submit that we ought to hear from the ap- 
propriate representatives of the different laboratories that made these 
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tests. I always find when Mr. Ritchie gets a test he did not seem to 
agree with, there is always something wrong with the testing method, 
I want to hear from the Detroit Arsenal and Navy Shipyard. The re. 
port numbers are not listed as being unavailable. They are available; 
the report for September 23, 1949, of the Detroit Arsenal, the report 
for February 23, 1949, of the Navy Shipyard, New York, and the 're- 
port of May 23, 1949, from the Army Signal Corps. Those are three 
reports, and then the fourth report was the first Bureau of Standards 
report of June 29, 1949. I think we ought to at least have those made 
available to the committee. 

The Cuarrman. I will say to Senator Humphrey that such is the 
intention of this committee. As the chairman of this committee, I 
wish to assure you that we will get all the facts into the record that we 
can possibly find, because this is a question that should be cleared up 
not only from the standpoint of the Government agencies, but of Mr. 
Ritchie, as a businessman. We will endeavor to obtain all the facts 
and all the information, and that is the only purpose of this hearing. 

You may proceed, Mr. Ritchie. 

Mr. Rrrcnte. Thank you, Mr. Chairman. 

On July 7 of 1948, we got the following wire from Western Ocean 
division of the United States Army engineers: 

Reference your teletype WODKE 4385 and reference your letter WODVW 20 
February 1948 Subject “Treatment of Storage Batteries.” Contractors report 
of results obtained from use of “Protecto-Charge” as follows: A: 325 batteries 
treated. B: 320 were considered unserviceable. C: Inclusive dates of treat- 
ment, 1 March to 30 June 1948. D: 285 batteries reclaimed. E: 35 batteries did 
not respond to treatment. 

These batteries were not opened. 

F: Life expectancy of batteries treated, 3 to 5 months. Trial test on 5 new 
batteries with generator operating normal indicates increased period of service. 
Treated new batteries used 5 months show no evidence of plate disintegration 
or abnormal electrolytic reaction. Approximately 1,000 packages used. Life 
expectancy new untreated batteries. Guam. 120 days. 

I would like to make that a part of the record. 

Che CHatrMan. That will be made a part of the record. 

(The document referred to follows:) 

TT WOGKC 5202 
JULY 7, 1948. 
From: DE Guam. 
To: WOD. 

Reference your teletype WODKE 4385 and reference your letter WODVW 20 
February 1948 Subject “Treatment of Storage Batteries.” Contractors report 
of results obtained from use of “Protecto Charge” as follows: A: 325 batteries 
treated. B: 320 were considered unserviceable. C: Inclusive dates of treat- 
ment, 1 March to 30 June 1948. D: 285 batteries reclaimed. EE: 35 batteries 
did not respond to treatment. F: Life expectancy of batteries treated, 3 to 5 
months. Trial test on 5 new batteries with generator operating normal indicates 
increased period of service. Treated new batteries used 5 months show no 
evidence of plate disintegration or abnormal electrolytic reaction. Approxi- 
mately 1,000 packages used. Life expectancy new untreated batteries. Guam. 
120 days. 

Mr. Rrrcuim. There is a situation I would like to mention here. In 
one of the group of tests that we sent back to the Bureau of Stand- 
ards, the ammeter on the test instrument was off, and we didn’t find 
that out until later, so it led to the belief that possibly we were claim- 
ing to increase the capacity of a battery over normal, which we do not 
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do; so, by the time we found out about it there had been a lot of 
confusion. 

I would like to mention a patent at this point held by David N. 
Craig and George Wood Vinal, Bureau of Standards, on an electric 
heater for dry-cell batteries. 

The Cuamman. Do you wish that to be a part of the record? 

Mr. Rrrenm. I don’t believe so, Senator. 

The Cuatmrman. Then, what is the significance of it? 

Mr. Rircure. All right; I will make it a part of the record. 

The Cuarman. Either give us a report on it or place it in the 
record. 

Mr. Rrrenim. The thing is that the people who hold patents are 
normally opposed to each other in the same field; that is about the 
only significance to the patent. 

he Cuarrmman. Then you want that document to be made a part 
of the record ? 

Mr. Rrrenm. Yes, sir. 

The Cuatrman. It will be inserted in the record. 

(The document referred to is as follows:) 
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Patented June 1, 1948 
UNITED STATES PATENT OFFICE 
2,442,380 
METHOD AND SYSTEM FOR WARMING Dry BatTTERIES 
John P. Schrodt, David N. Craig, and George W. Vinal, Washington, D. C. 
Application February 25, 1942, Serial No. 432,276 
8 Claims. (Cl. 136—161) 


(Granted under the act of March 3, 1883, as amended April 30, 1928; 
370 QO. G. 757) 


The invention herein described may be manufactured and used by or for the 
Government of the United States for governmental purposes without the payment 
to us of any royalty thereon in accordance with the provisions of the act of 
April 30, 1928, (Ch. 460, 45 Stat. L. 467). 

This invention relates to rendering batteries serviceable when subjected to 
extreme low temperature, and aims generally to provide method and apparatus 
for accomplishing this end. 

In a scientific paper (Scientific Papers, Bureau of Standard 17, p. 627, 1922, No. 
434) published by the Bureau of Standards in 1922, it was shown that dry bat- 
teries become unservicable at temperatures of —21° C. (—6° F.) and below. 
Subsequent work has confirmed this conclusion and it applies to the larger sizes as 
well as to the small batteries used in the earlier experiments. 

At the present time there is need for dry batteries to operate both military and 
civil equipment under conditions that may expose the batteries to temperatures 
of —50° to —60° C. (—58° to —76° F.). In some services it is possible to 
prolong the time that the batteries are serviceable by the use of thermal insula- 
tion. This expedient does not provide a satisfactery method for protecting 
the batteries during long exposure, nor does it provide for restoring batteries 
to a serviceable operating temperature. It is the purpose of this invention in 
its method aspect to provide a method of maintaining dry batteries at operating 
temperatures indefinitely when exposed to extreme low temperatures and also 
to provide a method for quickly restoring batteries to normal operating tem- 
peratures during or after exposure to chilling. This method employs facilities 
which can usually be supplied on airplanes or other mobile equipment as well as 
at base stations. 

The method of keeping dry batteries in serviceable condition when they are 
in environments of extreme low temperatures, in accordance with this invention, 
consists essentially in maintaining the interior of the individual cells at a suitable 
temperature by virtue of heat developed iternally within the cells by passage 
of an alternating eurrent through the batteries. Using this method the heat is 
developed where it is most effective and the method is superior therefore to any 
form of external heating. The ordinary battery terminals are. utilizable for 
the A.-C. heating cireuit and no change in the design of the battery or its assembly 
need be made. 

The invention further contemplates methods and apparatus for blocking dis- 
charge of the batteries through the A.-C. heating circuit. Several methods of 
so blocking the discharge of the batteries may be used including the use of 
(a) condensers, ()) counter eleetromotive forces which may be provided either 
by an external battery or by opposing one half of the battery to the other half or 
(e) by the use of any automatic circuit arrangement which passes alternating 
current while at the same time impeding the flow of direct current. 

In the accompanying drawing showing illustrative arrangements according to 
and for practicing the invention: 

Fig. 1 is a diagram of one embodiment of battery treating circuit; while 

Figs. 2 to 8 are diagrams of modified embodiments. 

In the form shown in Fig. 1, the battery B, having terminals C and D, is 
connected for A.-C. internal heating in series with a source of alternating current 
10 and means for blocking the flow of direct current, herein the condenser 11. 
Any source of A.-C. current may be used, such as an ordinary 110 v.-60 cycle 
line ; a local transformer; an induction coil; and A.-C. generator, wind driven or 
otherwise; and the condenser 11 may be the smaller, the higher the frequency 
of the source 10. As an additional feature, if desired, an overload circuit breaker 
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12, preferably adjustable as shown, may be included to open the A.-C, heating 
circuit when the internal resistance of battery B to alternating current falls 
off to the value indicating the attainment of room temperature or a desired 
slightly higher temperature. In addition, if desired, the circuit may include a 
fixed, changeable, or variable resistance 13 to limit the A.-C, current flow. Such 
resistor, if used, should preferably have a value small compared to the internal 
resistance of battery B when chilled, and relatively large compared to such inter- 
nal resistance when warmed. The voltage drop across the resistor 13 may be 
connected, if desired, to operate an indicator or automatic circuit breaker. In 
the form shown in Fig. 2, the battery B is connected in series with a source 
10 of A.-C. heating current and with means in the form of a bucking battery lle, 
for preventing discharge of the battery B during heating. The elements 12 and 
13 may be used as in Fig. 1, if desired. 

In the form shown in Fig. 3, the battery B is center tapped at FE and the A.-C. 
source 10 is connected to the center tap and to the two end terminals of battery 
B through condensers 11 and 11b. This arrangement of the two halves of the 
battery in parallel in the A.-C. supply, reduces the resistance in the A.-C, heating 
circuit and therefore increases the heating current, as compared with the arrange- 
ment of Fig. 1, in which all the internal resistance of the battery is in series with 
the A.-C. source. Automatic circuit breaking means, shown as fuses 12a, 12a, 
and the limiting resistor 13, may be used if desired, in this as in any of the other 
forms shown. The use of two fuses 12a in the relation shown, instead of a 
single fuse in the lead between the source 10 and terminal BE, is advantageous 
to insure full heating of both halves of the battery in the event the heating 
of one half lags with respect to the other. 

In the form shown in Fig. 4, the battery B is connected through condenser 11 
to the secondary of an induction coil 10a, the primary of which is connected in 
series with a suitable interrupter 15 and a source of current, such as dry cells, 16. 
This figure also shows in dotted lines, a filter circuit, exemplified by choke coils 
17, 18 and bypass condenser 19, which may be connected between the battery 
terminals C and D and any load it is desired to feed with direct current stripped 
of A.-C. components, while the battery B is being subject to A.-C, heating. Such 
an arrangement might be used where the batteries had to be left permanently in 
circuit in a cold environment, but could be visited at frequent intervals with a 
heating set or a warm battery 16. 

Fig. 5 shows an arrangement similar to Fig. 4, but using an auto-transformer-, 
or buzzer-type of A.-C. source 10), and showing the usual condenser 20a connected 
across the interrupter. 

In Fig. 6, the arrangement is similar to that of Fig. 2, but the battery to be 
treated is in two sections B and B’, arranged to be connected in series With battery 
terminals C, D, or in bucking relation in series with A.-C. source 10, by means 
of the two-position change-over switch 23. 

In Fig. 7, the arrangement is generally similar to that in Fig. 1, but an A.-C. 
ammeter 126 is employed to indicate when the internal resistance of battery B 
has been restored to its normal value by internal heating. Here the A-C source 
10c delivers, preferably, a predetermined A.-C. voltage, and the resistor 13c 
is chosen such that Rc+Raw=K (in which Rc is the resistance of 13c and Ray 
is the resistance of the battery B at normal temperature, say 25° €C). While 
theoretically it may be desirable to choose the condenser lle such that 
(On Opn) /(Cu+COsn)=k (in which Cu is the capacity of condenser 11 and 
Can the internal capacity, at normal temperature, of the battery acting as a 
condenser) this does not seem to be a necessity. 

From a practical standpoint, it has been found that while the 60 cycle A.-C. 
and the D.-C. resistances of the dry batteries, as measured by high-grade meters 
are not exactly equal, the A.-C. values being somewhat less than the corresponding 
values of D.-C. resistance calculated from flash currents, both the A.-C. and the 
D.-C. resistances increase in substantially the same ratio when the temperature 
of the cells in the battery is decreased from customary room temperatures to 
temperatures approaching —50° C, (—58° F.). This fact indicates that the 
behavior of the dry batteries subjected to the method of A.-C. heating can be 
considered substantially on the basis of their changing resistance with tem- 
perature and that the selection of a condenser to block the discharge of the 
cells is not critical provided it is capable of passing A.-C. currents of sufficient 
magnitude to produce the desired effect. With this arrangement heating of the 
battery to its normal operating temperature may be indicated by the obtaining 
of a predetermined reading of the ammeter 12). In this form the resistance 13¢ 
may be termed a complementary resistance, and, as in the case of Fig. 1, will 
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preferably have a value within the range of warm and cold A.-C. internal re 
sistances of the battery B. 

In Fig. 8 the arrangement is again similar to Fig. 1, and again employs an 
A.-C. ammeter 12) to indicate completion of internal heating of battery B, but 
here a check impedance 14 is provided substitutable for battery B, as by the 
double pole double throw switch 24. Here again resistance 13 will preferably 
have a value between the cold and warm values of internal resistance of the 
battery, and impedance 14 will have a value equal to the effective impedance of 
the battery B at 25° C. Thus, with this arrangement one may select the proper 
impedance 14 and condenser 11c or a relatively large value of condenser, and 
determine the reading of ammeter 12) for these values; then throw switch 24 
and heat battery B until 12) has the same value; and then throw switch 24 
back and forth to check the equality of the battery impedance with that of 
impedance 14. As before the resistance 13 may be used or omitted, its use 
being preferred to limit the A.-C. current toward the end of the battery heating 
operation. 

Considerable latitude in applying the alternating current is possible. It is 
not necessary that the voltage of the alternating current supply should equal 
or exceed the battery voltage. It may be materially less. The wave form of the 
A.-C, is immaterial. Even the distorted wave form produced by a mechanical 
interrupter is permissible. Commercial frequencies can readily be used, but 
higher frequencies are advantageous in permitting smaller condensers to be 
employed. If commercial power is not available, the alternating current may 
be supplied by small portable generators of various types. 

If the voltage of the alternating current remains practically constant the 
current through the battery depends substantially entirely on its indicated in- 
ternal impedance, which in the absence of an intervening discharge, is a function 
of its temperature. This provides a method of judging and controlling the in- 
ternal temperature of the battery and its performance. Batteries which are 
provided with thermal insulation require Jess alternating current than those 
without, to keep them in satisfactory operating condition. 

The operation of dry batteries in low temperature environments may be ac- 
complished by either of two methods, as is apparent from the above: (1) the 
supply of a small alternating current continuously to keep the battery active and 

2) the supply of a larger current for periods of a few seconds or a few minutes 
to restore the battery to a serviceable condition. The effectiveness of these 
methods in maintaining satisfactory battery performance in low temperature 
environments is illustrated by the results given in the following tables: 

Table 1 compares the performance of two similar minature 45 volt B batteries, 
labeled “Burgess Y-30” and each comprising 30 tubular MnO.-Zn cells, with the 
zine shells %’’ D by %’’ high, about *%’’ of which height contacts the elec- 
trolyte, in an environment of —50 to —60° C. (—58 to —76° F.). The battery 
designated as No. 1 was not supplied with A.-C. heat. It became unserviceable 
in about 25 minutes. Battery No. 2, on the other hand, was supplied with an 
alternating current of about 44 ampere. Tests made at frequent intervals showed 
that it maintained satisfactory closed-circuit voitage and flash current through- 
out the test period of 2% hours. Except for the initial values at 0 time each 
voltage and flash current entry in the table is a measured value following dis- 
charge of the battery for two minutes through 10,000 ohm resistance. This 
program of discharges ‘was the subject of investigation at the time but for the 
purpose of establishing the beneficial effects of the alternating heating current 
any other program with or without discharges might equally well have been 
employed. 
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Table 1 








| Battery No. 1 without heating Battery No. 2 with A.-C, heating 
nihiisheitcibamedialianditeh aaa an $$$ 
Elapsed Heat su 
7 ed es xt pplied 
ature 5 current age ? current 
Time! Current 














°¢ Volts Amperes | Minutes | Amperes Volts Amperes 
0 minutes +25 42.9 43.5 
I inutes . +25 41.7 0. 260 42.5 0. 380 
— 50 (Both batteries placed in air at —50° C.) 
— 50 . 12 0. 23 
cempniaatl —50 32.7 0. 042 | 40.7 0. 248 
—50 |. 13 0. 25 | 
, —50 26. 4 | 0. 018 
32 —5O |.. } 40. 5 0. 253 
| —50 |..-- 13 0. 32 
43 minutes... .-<-.-cecccesccnss | —5O | 9.8 0. 002 . 
47 minutes. -- dcnsadconel —50 | (Discontinued) | 41.4 | 0. 325 
| | 13 0. 24 E 
00 WIE visicrcines opackiieetnk | _ 40.1 | 0. 248 
| 28 | 0.31 | 
08 MABE. «inc ncen on iasneisnte oa Fadil dsc nase @ 40. 5 | 0. 288 
andi | 58 | 0. 27 co 
BO MRNMOED, ccicccocccscecccccusl = OD ne ibebanceeaunee as Siete ele ins | 40.3 0. 272 
| | | | 
1The A heating was cut off 2 minutes before readings reported for battery No. 2. 


2 Closed c ‘remit voltage after 2 minutes discharge through 10,000 ohms except initial closed circuit voltage 
readings at zero time. 


Table 2 shows the effect of varying the A.-C. heating current on a small dry 
battery which was exposed to a temperature of —60° C. (—76° F.). This battery 
was provided with thermal insulation, but the battery became unserviceable, 
nevertheless, in about 2 hours when no A.-C. heating was supplied. The same 
battery, however, maintained reasonable serviceability throughout a test period 
of 6 hours when heating currents of 0.10 to 0.20 ampere were supplied. By inter- 
polation it is found that a current of 0.22 ampere would maintain the battery at 
full operating efficiency equal to its performance at room temperature, 28° C. 
(82° F.). The battery dealt with in Table 2 was a “Minimax” 125 volt “B” and 
‘C” battery comprising 81 flat type dry cells having zine plates about 1’’ x %’’: 


Table 2 


| Percentage of Flash Current at 28° C. at 


A.-C., heating applied Pepetnine rm ~ Remarks 
| 

1 hour 2hours | 3hours | 4hours | 6 hours 
0.00 ampere | 46 8 | 0 
0.10 ampere nab cinetl = sags 64 45 | 40 35 34 
0.15 ampere é 79 70 | 68 66 66 
0.20 ampere 97 95 | 4 92 | 91 
0.22 ampere 100 100 | 100 100 100 | by interpolation 
0.25 am pere ; 109 115 | 117 118 | 117 


Table 3 illustrates the possibility of restoring a dry battery which has become 
unserviceable because of low temperature conditions. For each of the experi- 
ments, the battery used was a single “penlight” cell (size AA) namely “Every- 
ready” #915-1.5v, 1%42’’ D x.1%’"’ height, and was initially at a temperature 
below —18° C. (0° F.). The condition of the battery is indicated by the low 
flash currents reported in the first column of the table. In this condition its 
internal resistance is high and 110 volts A.-C. was applied to the battery termi- 
nals. Using the last experiment reported in the table as an illustration, the A.-C. 
current through the battery increased slowly, requiring 230 seconds to reach a 
value of 1 ampere. Following this the A.-C. current increased rapidly, requiring 
only 27 seconds to reach 3.2 amperes at which time the A.-C, current was termi- 
nated. It is characteristic of all the experiments with these AA-cells that when 
the A.-C. current increased to about one ampere, the time required for a further 
increase to 3.2 amperes is about 25 seconds irrespective of the previous condition 
of the battery. The time necessary to restore a chilled battery to a serviceable 
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condition will depend on the initial condition of the battery and the available 
A.-C. voltage. The experiments show that in the worst case reported in the table 
the battery can be completely restored in about 250 seconds, but for others the 
time may be as short as 27 seconds. The indications are that unless the actual 
battery temperature is below —25° C. (—13° F.) the battery can be restored to 
serviceable condition in about 1 minute or less. 


Table 3 
Flash 110-volt A.-C. heating applied 
current 
as an z 
: . esulting 
idica- |Curren -C.) at rime ; pi 
tio “orth pOurrent (A flash Remarks 
pons oF Sie current 
condition 
th ‘0 
of the Start Finish lo Lamp 1 tal 
battery ' ime 
imperes imperes imperes| Seconds Seconds imperes 
1. 25 Initial condition at 28° C 
0. 205 0.7 2 4 27 0. 95 Battery chilled to successively lower 
0. 125 05 3.2 10 6 1. 06 Tem peratures 
0. 090 0.2 3.0 20 42 0. 93 
0 060 0.2 3.2 25 Mw) 1. 02 
0. 044 0.2 2 32 58 0. UR 
0. 029 0.2 { 65 x) 0. 93 
0.019 0.2 2 67 95 0). 97 
0. 012 0.2 , 2 230 257 0. 96 


When the alternating current is first applied, the resistance of the chilled battery is high. The heatir 
current is consequently small, but builis up to | ampere in the time shown in column 4, the rate depending 
on the previous temperature of the battery. After this current incre .ses rspi lly reaching about 3.2 amperes 
in an average time of 25 seconds regardless of the previous temperature of the battery. 





From the foregoing detailed descriptions exemplifying our invention, it is 
apparent that the invention is not limited to any particular size or character of 
battery or to the particular embodiments of method and apparatus described. 

We claim as our invention: 

1. A method of raising the temperature of a pair of batteries to render them 
serviceable in environments of extreme low temperature, which consists in con- 
necting the two batteries in voltage opposition to one another and passing an 
alternating current through the two batteries in series. 

2. A method of raising the temperature of a center tapped battery to render 
it serviceable in environments of extreme low temperature, which consists in 
connecting the two ends of the battery to condensers and passing an alternating 
current through the condensers and the two halves of the battery in parallel with 
a return to the center tap of the battery. 

3. A method of raising the temperature of a battery to render it serviceable 
in an environment of extreme low temperature, which consists in connecting a 
condenser in series with the battery and internally heating the battery by passing 
an alternating current through the battery and condenser to develop a substantial 
heating effect internally of the battery. 

1. A system for warming batteries to render them serviceable in cold environ- 
ments, consisting of a circuit for internally heating such batteries comprising a 
source of alternating current, means for connecting said source to the battery to 
be heated, and means for blocking any substantial discharge of said battery 
through said heating circuit comprising a condenser in series with said connect- 
ing means. 

5. A system for warming batteries to render them serviceable in cold environ- 
ments, consisting of a circuit for internally heating such batteries comprising a 
source of alternating current, means for connecting said source to the battery to 
be heated, and means for blocking any substantial discharge of said battery 
through said heating circuit comprising a potential source connected in said 
connecting means substantially equal and opposite to the potential of the battery 
to be heated. 

6. A system for warming batteries to render them serviceable in cold environ- 
ments, consisting of a circuit for internally heating such batteries comprising a 
source of alternating current, means for connecting said source to the battery to 
be heated, and means for blocking any substantial discharge of said battery 
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through said heating circuit comprising a second battery to be heated similar to 
and connected in voltage opposition to the first named battery. 

7. A system for warming batteries to render them serviceable in cold environ- 
ments, consisting of a circuit for internally heating such batteries comprising a 
source of alternating current, means for connecting said source to the battery 
to be heated, means for blocking any substantial discharge of said battery 
through said heating circuit, and a limiting resistance in series with said con- 
necting means having a value between those equivalent to the chilled and warmed 
nternal resistances of the battery to be heated. 

8. A system for warming center tapped batteries to render them serviceable 
n environments of extreme low temperature, consisting of a circuit for internally 
eating such batteries comprising a source of alternating current, means for 
connecting one side of said source to a center tap on said battery, and connections, 
each including a condenser, for connecting the other side of said source to the 
respective end terminals of said battery. 

Joun P. Scrropr. 
Davin N. Crata. 
Grorce W. VINAL. 
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Mr. Rrroute. Here is a letter of November 26, 1948, to me from the 
Oakland Better Business Bureau reporting on an investigation that 
they had made of our personnel and our product. I would like ‘to 
make that a part of the record. 

The Cuatrman. What is the content of the communication ? 

Mr. Rrrcnie. The manager of our better business bureau died, 
and these battery dopes were quite prevalent and quite the thing. A 
boy came in from Chicago to manage the place, and I asked him to 
make a complete investigation of us himself personally, and to give me 
a report on what he found out, and this is it. 

Incidentally, we are members of both the Oakland and San Fran- 
cisco Better Business Bureaus, and I have been for a number of years. 
What we found out was that he was glad that he had made the investi- 
gation to eliminate any doubts, and in the meantime the bureau can 
only give a factual report on our company and product, which report, 
in the absence of information to the contrary, was favorable. 

We never made an advertising claim without having the Oakland 
Better Business Bureau go over it. We never put out any type of 
advertising without sitting down and going over it with them. 

The Carman. That document likewise will be made a part of 
the record. 


88414—53——_-5 
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(The document referred to is as follows :) 


BETTER BUSINESS BUREAU OF METROPOLITAN OAKLAND, INC., 
Oakland, Calif., November 26, 1948. 
Re AD-X2 (Protecto-Charge). 
Mr. Jess M. RITCHIE, 
Pioneers, Inc., 2411 Grove Street, Oakland 12, Calif. 

Dear Mr. Rircuie: I am pleased to hear that you are taking steps to clarify 
the position of Pioneers, Inc., with regard to the nature of its product. 

The Better Business Bureau of Metropolitan Oakland has never received com- 
plaints of any nature concerning your company. This applies to your product, 
personnel, or means of doing business. The only criticism which has existed in 
this office arose through a difference of opinion between the former manager and 
myself as to the use of the Better Business Bureau in your advertising. Your 
cooperation in complying with my suggestions in this respect has been completely 
satisfactory. 

Investigation conducted by this office up to and including this date has revealed 
no information contrary to claims made by you, and while some phases of the 
investigation are still underway, we have no reason to believe that they will be 
negative. Our investigation has included a chemical analysis, correspondence, 
and conversation with users of the product and considerable questioning of you 
and requests for information from you, 

Information received by the Better Business Bureau from the Bureau of 
Standards indicates that the Bureau of Standards has not tested your product 
and have categorically classified it as a battery dope. At the present time we 
are endeavoring to obtain from the Bureau of Standards a full report on your 
product, including a comparative analysis between the findings of Kenneth Bon- 
nickson’s chemical analysis and that of the Bureau of Standards. To facilitate 
this action, we are sending the Bureau of Standards a sample of your product 
that they may make the necessary examination. 

Like you, I am anxious to eliminate any doubts which may exist as to the 
validity of your claims and the actual merit of your product. 

Thank you for your cooperation in the past. We shall keep you advised of 
our future findings. 

In the meantime, this Bureau can only give a factual report on your company 
and product, which report, in the absence of information to the contrary, is 
favorable. 

Sincerely yours, 
Jack A. Harris, 
General Manager. 


JAH: me. 

Mr. Rircnt. By this time, the general manager of the Oakland 
Better Business Bureau had reached a conclusion that possibly there 

yas some confusion, and he wrote the director of the Electrochem- 
istry Division of the National Bureau of Standards and told him about 
his findings, and asked them if there was anything they could do to 
clear it up. I would like to make that a part of the record. 

The Cuatrman. What is the reply? 

Mr. Rrrcnre. From the Bureau of Standards? 

The CuarrMan. Yes, sir. What is the date of your letter? 

Mr. Rircum. The date of the better business bureau letter was 
December 1, 1948. 

The CHarman. And the reply was what date? 

Mr. Rrrcnie. The reply was dated December 22, 1948. 
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(The better business bureau letter dated December 1, 1948, is as 


follows:) 
BETTER BUSINESS BUREAU OF METROPOLITAN OAKLAND, INC., 
Oakland, Calif., December 1, 1948. 
Re AD-X2 (Protecto-Charge). 
Dr. Geo. W. VINAL, gl) 
Chief, Blectrochemistry Division, 
National Bureau of Standards, 


Washington, D. 0. 


Deak Dr. VrnaL: I am writing you because I am most anxious to determine 
the facts concerning the product known as AD-X2 and formerly known as 


Protecto-Charge. 

The manufacturer of this product, Jess M. Ritchie, doing business under the 
trade style Pioneer, Inc., 2411 Grove Street, Oakland, California, is and has 
been a member of this Better Business Bureau for over one year. My personal 
experience with Mr. Ritchie is such as to lead me to believe that his personal 
integrity is high. Mr. Ritchie and Pioneer, Inc., are presently manufacturing 
and selling AD-X2 as a compound to reduce the harmful effect of sulphation. 

The attached literature explains in some details the claims of the product. 
My investigation of the product and its results are based upon chemical analyses, 
sample testings in batteries, and conversations with regular users of the product 
who have made extensive tests of its effectiveness and make vigorous claims 
on behalf of the product’s success, 

Apparently established laboratories have found that this product is neither 
BHpsom Salts or Glauber’s salts and contains no acid or other elements known 
to be harmful to lead-acid type storage batteries. 

As a result of the confusion which has existed in the battery industry for a 
number of years by the promotion of battery “dopes,” this product has become 
generally classed by many as a ‘dope.” I am writing, therefore, to ask that 
you, through your office, initiate a test similar to the one reported on in the 
attached (see letter dated August 26, 1948, Kenneth Bonnickson to Pioneers, Inc.). 

In this way it will be possible for us to have the expert opinion of the Bureau 
of Standards and that we may then determine whether or not this product can 
justly be sold as a nonharmful product to aid in lengthening the life of storage 
batteries. 

Your cooperation in this respect will be most helpful. 

Sincerely yours, 
BETTER BUSINESS BUREAU 
OF METROPOLITAN OAKLAND, INC., 
Jack A. Harris, General Manager. 


JAH :nh 


Mr. Rrrente. Should I read a portion of the reply ? 

The Cuatrman. That is from the Bureau of Standards? 

Mr. Rrrenm. Right. 

The Cuarrman. From a person within the Bureau of Standards? 
Mr. Rrremte. Right. 

The Cuatrman. In an official capacity ? 

Mr. Rrrent. Right. 
The CHAIRMAN. Read the contents of it. 


Mr. Rrrente (reading) : 


I received your letter of December 1 with reference to a product called AD-X2 
(Protecto-Charge). During the past 25 years several hundred materials al- 
leged to improve the performance of storage batteries have appeared. Some 
of these have been tested at this Bureau. Many of these materials have con- 
tained magnesium sulfate and sodium sulfate. These substances with the re- 
quired amount of water of hydration are commonly known as epsom salt and 
glauber’s salt. These materials have not been found beneficial in the operation 
of storage batteries, and we so reported in our Letter Circular No. 302 which 
has been widely distributed. 
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Circular Letter No. 302 was distributed in 1931. 


This Bureau has not made any tests of AD-X2 (Protecto-Charge), the main 
reason being that Dr. Merle Randall, who is connected with the company, in. 
formed us by letter on April 23, 1948, that Protecto-Charge involves the addi- 
tion of a mixture of anyhdrous sodium sulfate and a slightly basic, nearly an- 
hydrous magnesium sulfate to the water when it is filled with the standard 
sulfuric acid electrolyte. Epsom salt and glauber’s salt differ from these sub- 
stances only in having water of crystalization. When the dry salts are added 
to a water solution the result is essentially the same as if proportionately 
larger amounts of glauber’s salt and epsom salt had been added. In the anhy.- 
drous state they are not called epsom salts and glauber’s salt, but this is merely 
a matter of terminology. 

We have been informed that tests of this material are being made at the Sig- 
nal Corps Laboratory at Fort Monmouth, N. J., and at the New York and Mare 
Island Navy Yards. These are competent laboratories dealing with large num- 
bers of batteries. In view of the above fact it does not seem desirable for a 
fourth Government agency, that is, this Bureau, to spend the time urgently 
needed for Army and Navy work to make further tests of these materials. 

This Bureau does not make commercial tests of batteries or battery mate. 
rials, and it is an established policy of the Bureau not to endorse commercial 
products or to permit the results of its tests to be used for advertising purposes, 

The Cuatrman. Was this letter, Circular Letter 302A of the Na- 
tional Bureau of Standards, a publication for the public in general or 
was it a publication that was put out by the National Better Business 
Burean? How did this 302 get publication? Did the Bureau of 
Standards send it out? 

Mr. Rircuim. The Bureau of Standards sent it out. 

The Cuarrman. As a general, national publication ? 

Mr. Rrrente. That is right; that is their direct instrument. 

The Cuarrman. And they made that available to just anyone? 

Mr. Rrrente. Just anyone. You write in about a battery additive— 
we had it done by several people—and they always sent you 302. 

The Cuatrman. Was this likewise published in any of the publi- 
cations of the National Better Business Bureau? 

Mr. Rrreui. Yes, sir; it was reproduced in all their publications, 
and still is. 

The Cuarrman. You may proceed. 

Senator Gittetrr. Mr. Chairman 

The CHairman. Yes, Senator Gillette. 

Senator Gitterre. Who signed that letter you have just been 
reading ? 

Mr. Rrrcnt. That letter is signed “George Wood Vinal, Chief, 
Electrochemistry Section, Division of Electricity and Optics.” 

Senator Gruterre. Dated when? 

Mr. Rrrcure. That is dated December 22, 1948. 

Senator Giutiterre. That was after the date of the Randall letter 
to them which you say was not answered ? 

Mr. Rircum. The Randall letter to them, the first one, was on April 
23, 1948. This is December 22, 1948. 

Senator Guurtre. And this was the first comment that you had 
from the Bureau of Standards relative to the Randall letter? 

Mr. Rrrenie. No, Senator. I think I have 2—1 short letter here— 
that was the first explanation we had ever had. We had had short 
letters like this one of July 16. 

The Cuarrman. What year? 

Mr. Rrrente. Of 1948. 


' 
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Senator Gruterre. In this letter from which you just read an ex- 
cerpt, there was a statement made that it was not their policy to give 
endorsement of commercial products. 

Mr. Rrronte. Yes, sir. 

Senator Guuuerre. Had you requested an endorsement? 

Mr. Rrrente. No, sir. We had not up to this point asked for a test 
or discussed a test, up to this time in 1948, December 22, 1948. 

Senator Grterre. You did not read quite all of the letter, but, in 
addition to the statement that it was not their policy to issue endorse- 
ments of commercial products, was there any statement that it was 
not their policy to issue condemnatory statements on products ? 

Mr. Rrrcume, The rest of that letter is: 

We have recently had some correspondence with the National Better Business 
Bureau in New York on the subject of revising and making more emphatic Letter 
Circular No. 302 which this Bureau issued some years ago regarding materials 


said to improve the performance of batteries, You may wish to contact the 
National Better Business Bureau in this connection at its headquarters in New 


‘ We are retaining the samples which you sent for further reference, if necessary. 
The Cuatrman. Now you have read the full contents of the letter? 
Mr. Rrrente. That is the full contents of the letter. 

Senator Frrevuson. Might I inquire there, you have been naming 
this 302? 

Mr. Rrremte. Yes, sir. 

Senator Ferauson. That was issued in 1931 before your product 
was on the market ? 

Mr. Rrrcum. Yes, sir; the product was condemned about 16 or 17 
years before it was developed. 

Senator Frreuson. A reprint of that was made—I just asked coun- 
sel—in 1949? 

Mr. Rircuim. Yes, sir. 

Senator Ferauson. Was that before or after your product? 

Mr. Rrrenre. That was after my product. 

Senator Fereuson. All right. 

Now, up to that date had the Bureau of Standards ever tested your 
pr odue 2 

Mr. Rrrcoute. No, sir. 

Senator Ferauson. Then 504 was issued in January of 1951 as a 
statement from the Bureau of Standards? 

Mr. Rrrcute. Yes, sir. 

Senator Fereuson. Up to the date that they issued that, had your 
product ever been tested by the Bureau of Standards? 

Mr. Rircuie. Not to my knowledge; no, sir, I have never heard 
them claim they had made any attempt to test it up to 504 in 1951. 

Senator Frrauson. So then these prints, 302 and 504, were issued 
condemning all additives to batteries # 

Mr. Rrrcmim. Yes, sir. 

Senator Frrauson. And they were made without testing your 
product ? 

Mr. Rrrente. Five hundred four, I do believe now, it was for a long 
time—I didn’t think it was included because there is no analysis in 504 
that agrees with what we know AD-—X2 to be, but I think that was 
tested when they printed 504. 
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The Cuamman. You mean AD—X2 had been subjected to a test by 
the Bureau of Standards before 504 was made public as an official 
document of the Bureau ? 

Mr. Rrreute. I think AD-X2 was included in the work of which 
504 was a printing. 

Senator Frrevson. That was not my question. My question was: 
Prior to the issuance of 504, had the Bureau of Standards tested your 
product ? 

Mr. Rrrente. No, sir. 

Senator Ferguson. But that 504, as well as 302, condemned all 
additives? 

Mr. Rrrcut. Yes, sir. 

Senator Smaruers. Mr. Chairman, may I ask a question right there? 

The Cuarrman. Yes. 

Senator Smaruers. Up until 1952, had the letters or the correspond- 
ence which you had had with the National Bureau of Standards—had 
you indicated anything else in your formula besides this epsom salts 
and this glauber salts; had you said that there was anything in addi- 
tion to those two elements in it? 

Mr. Rrrcnte. I never said there were epsom and glauber salts in 
it, either; I never told them anything. I still haven’t told them 
anything. 

Senator Smatuers. In other words, in the letter which they put. out, 
302, they were just, as I gather it, condemning additives of the nature 
which they thought that you had? 

Mr. Rrrcnte. I rather believe that is right. 

Senator Smaruers. You did not make any special claim, as I under- 
stand it, of any secret trace elements or anything of that nature when 
those letters came out; and isn’t that why they did not make any 
investigation of it? 

Mr. Rrrcum. We told them from the beginning, from Dr. Randall’s 
first letter of April 23, 1948, that battery AD—X2 reacted differently 
than did sodium sulfate and magnesium sulfate. 

Senator Smaruers. Did Dr. Randall ever say in those early letters 
anything like a secret trace substance or element was included—did he 
say that in those letters that he wrote prior to 1952? 

Mr. Rrrcum. No. 

Senator Smatuers. In other words, he, in effect, admitted it was 
the same element or they were the same elements, but it just had a 
different reaction ? 

Mr. Rrrcnte. He told them that there was magnesium oxide in it. 

Senator SmaTuers. Was magnesium oxide supposed to be some- 
thing new in these additives? 

Mr. Rrrcnte. I never found it in any other additive. I don’t know 
whether it had anything to do with our additive or not, but I never 
found it in any other additive. 

Senator Smatuers. And he wrote that in the letters which he wrote 
to the Bureau of Standards? 

Mr. Rrronim. He did. and he also said it was slightly basic, and 
epsom salts and glauber salts are not basic. 

Senator Smatners. Even after he had written such letters, they at 
that time did not make any examination of it? When was the first 
examination made, test of this made, by the National Bureau of 
Standards? 
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Mr. Ricute. I am a little confused on that issue, I rather believe 
that the work was probably done in 1949 or 1950, but it was not pub- 
lished until 1951. 

The thing on 504—you can take a test like 504, and study the test— 
a battery is rather like a tree, it has its own history. For instance, 
vas: I can look at that battery there, and I can tell you a lot of things 
our |) about it. You can drill a hole through the growth rings of a tree, 

} and you can tell a lot about a tree; and a battery is something awfully 
hard to cover up. The blamed thing is a tattletale so long as there is 


st by | 
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all | a piece of it left. 
; Senator Smaruers. If that were true, how would the same formula 
» have the same effect on every battery if every battery is different? 
re? : Mr. Rrreuze. It is just the different stages of its life; at different 
' stages of life different things happen. 
d- i This battery here—the water has been down on it, you can tell it 
ad ; by white sulfation. If the crystals had formed under water it would 
Its | have been a different color. 
li- Senator Smaruers. I do not know anything about batteries. I am 
just taking your statement that each battery was different. You 
in knew something different about each battery by looking at it. How 
m : would this same formula have the same effect on each battery, even 


though you admit that each battery is different? 


it, ; Mr. Rrrcewt. Because each battery has sulfation in it or sulfate. 

re ; In other words, you cannot discharge any battery without sulfating 

; it, and you cannot keep the material fresh unless you keep it under 

constant charge which, in itself, might sulfate it. In other words, 

P- this combats sulfation which is present in all batteries at some stage, 
n I believe, 

y 4 But what I started to say about 504 was you can study 504 and you 

will find, (1) the samples weren’t opened to determine what they 

5 K had to start with; (2) oe gave the batteries a prolonged overcharge 

y ; before they treated them. The same thing had happened, I show—— 

The Cuatrman. But, Mr. Ritchie, what happens to a battery if 

3 you give it anovercharge? You understand we do not know anything 

about batteries. Therefore,we must rely on one of the simple every- 


day explanations, otherwise we cannot follow you. 

What happens if a battery is overcharged ? 

Mr. Rircuie. Well, in an overcharged battery, Senator, you get 
shedding in the negative plate, the active material—— 

The sie In other words, it deteriorates the content and 
makes the contents of that lead cell slough off particles? 

Mr. Rrrente. Right. 

The Cuarrman. And when too great a slough-off has taken place, 
the accumulation in the cell is such that it is built up and makes pos- 
j sible a contact underneath the plates, and you have a positive short 
} in the battery, and it is dead. 

Mr. Rrrenie. Right. 

The CuarrmMan. We all know what the serviceman tells us when we 
come in with a dead battery. He gives it a test and he says, “It is 
dead.” 

Mr. Rrrenmiz. Right. 

The Cuatrman. And the next thing we do is ask, “How much will 
a new one cost, and how much will you allow me for my old one?” 
That is the calm and orderly expression of a man with a dead battery. 
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Mr. Rrrenre. That is right. 
The Cuamman. You are telling us that an overcharge will bring 
about the death of a battery in much less time than if a battery had not 
been subjected to an overcharge. Then, what does your compound do 
to neutralize or to overcome the overcharging? What does it do, in 
cr we language that I can understand ? 

Mr. Rrrcnte. Senator, this battery here has a rated capacity as a 
new battery. As that material becomes hard and insoluble, that ca- 
ered lessens and lessens, and you may get down to five amps in that 

attery. 

All right. If the rest of that material is inert and you are charging 
at the normal rate on this battery of, say, 20 amps rate, on a hundred- 
amp cell—this is larger than a hundred-amp cell, but we will take it 
that you are charging a hundred amps into a 5-amp area—the rest 
of the battery is not taking any charge, so ig are overcharging the 
portion taking the charge, and that causes the battery to mush up. 

Now, the batteries that were used in 504 were stored wet for a num- 
ber of years—you follow me—they had no capacity ; so they give those 
batteries a prolonged overcharge, and the only thing that functions 
there is the grid, the only thing that reacts is the grid in the positive 
plate. It leaves the grid in the form of peroxide. Then you have what 
I have shown you was in the original cell, a sulfated plate with no 

rid. 
# The Cruatrrman. You contend that the compound you had mixed 
has the tendency of keeping that battery cell from getting hot? 

Mr. Rrrente. Right. 

The Cuarrman. You also contend that it has the tendency to neu- 
tralize the acid of the battery and thereby prevent an acid cor- 
rosion or an acid eat-up of the battery? Is that what you contend ? 

Mr. Rrrcute. No, sir. 

The Crarrman. Then I would like to have you go into it and give 
us a simple explanation of it. 

Mr. Rrrenre. All right. 

The acid in the battery, on treatment, remains the same. But it is 
the position of the acid that the additive has to do with. 

if the battery is fully charged, the acid is out in the solution, it is 
out in the water, and, as it goes back into the plate on discharge, it 
becomes sulfated. 

Then, when it is in the plates, sulfated, it ages; and the crystals that 
are formed by the lead and lead peroxide and the acid get hard. 

The Cuarrman. What does your compound do that prevents that 
hardening of those crystals ? 

Mr. Rircute. These crystals, when they harden, become more per- 
fect and less soluble to the charge. By putting this compound in you 
cause those crystals to form in a less perfect shape; instead of having 
a solid crystal that is hard to get to, you have a crystal that is frac- 
tured. These chemicals cause these crystals to be fractured, to be in 
smaller segments, so when you start charging you have got a greater 
area on which to work your oxygen and hydrogen again, so that these 
crystals are more easily soluble. Your acid content remains the same 
in the battery. 

The Crarrman. In other words, it keeps the crystals broken up into 
a finer body, and because it is finer it cannot seal itself in there. 

Mr. Rrrente. You have the picture, Senator. 
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The Cuarrman. All right. That is what I was trying to get. In 
other words, it has the effect of softening the crystal formation, just 
the same as you soften water by a certain chemical process; it has a 
tendency to keep these crystals in a soft form so that they do not seal 
up and destroy the usefulness of the battery. cane 3 

Mr. Rrrcure. Well, the crystal may get hard, but it will have frac- 
tures in it; instead of having one large crystal, it will be a large crystal 
with, say, a group of cracks in it, 

The CuamrMan. It no longer is acting as a resistor to thereby make 
possible the shorting of that segment of the cell ? 

Mr. Rrreute. So that the energy that is passed has got a lot of small 
surfaces in this large crystal to work on instead of just the outside 
edges of the large crystal. 

The CuatrMan. I can readily see that, to a man who has been servic- 
ing batteries for a number of years, this question is very simple; but, 
for us who have not been battery-service men and who do not know 
about the formation of the crystals, and so forth, that destroy the use- 
fulness of a battery, it is necessary to explain it in the manner of 
A B Cor we cannot follow you, sir. 

Mr. Rircute. It was not easier for a cat skinner to learn, either, 
Senator; I mean it took me a long time to get some of these things. 

The Cuarrman. That is all right, sir, but you are not demonstrating 
to us how to be a cat skinner. 

Mr. Rrrcnre. No, sir. 

The Cuarrman. What we want here is to have it in simple terms 
so that we understand what your compound has been able to do. 

Mr. Rrrenre. If this glass were a crystal and I wanted to get a lot 
of area on it—I am going to take the glass and let it be solid—we 
would hold the crystal in the same position by holding it in a rubber 
sock and taking a hammer and whamming it and breaking it into a 
number of pieces. That is the type of thing that happens. 

The CHarrman. You mean your chemical, in other words, has the 
effect of breaking up the crystal that is a natural process in a battery, 
as a battery gives off its energy, as it furnishes the power for the 
starter, and the lights for the car? 

Mr. Rrrente. Yes, sir. 

The Cuarrman. In giving off, there is this formation of crystals 
and, ultimately and finally, it has the tendency of sulfating your 
battery. 

Mr. Rrrente. It has the tendency of hardening and resisting the 
charge. When it is first discharged, why, the material is very soft. 

The Cuatrman. When a battery cell becomes too hard, it just sim- 
ply falls off, then you can look down in a battery and you can see the 
framework of the honeycomb of that cell, but it has lost its segments 
between the honeycomb. 

Mr. Rrrente. That is right. 

The Cuarmman. When those segments fall to the bottom, they abso- 
lutely short your battery. 

Mr. Rrrente. Right. 

The Cuarrman. What you contend is that this product is like oil 
on the boot; it keeps the boot from deteriorating by becoming stiff. 

Mr. Rrrcnm. That is it exactly. 

The Cxarrman, It keeps this battery from becoming stiff and the 
particles breaking and falling down to short the battery ? 
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Mr. Rrronre. Right. 

The Cuarrman. Your compound acts like oil on a piece of leather, 
and it keeps it from getting hard and deteriorating in that manner. 

Mr. Rrrentm. O. K. 

Senator Durr. In a word, doesn’t it mean that you preserve the 
porousness instead of having it become dense? 

Mr. Rrrcute. Yes, sir. 

Senator Durr. Isn’t that what it does? 

Mr. Rrrcnte. That is exactly what it does. 

Senator Smaruers. Mr. Chairman, may I ask a question of the 
witness? 

The Cuarrman. Senator Smathers. 

Senator Smaruers. Mr. Ritchie, who else knows how to make this 
formula besides yourself ? 

Mr. Rrronte. A safety deposit vault in Oakland, Calif., and my vice 
president knows the mechanics of it ; and I am insured. 

Senator Smaruers. What I am driving at is this: I would not want 
you to give your secrets away or anything like that, but do you make 
it up in gallon forms or do you make it up in 10-gallon forms, or how 
do you go about getting this formula made up? 

Mr. Rrrenrm. It is a powder. Here is a treatment package for a 
group 1 battery. One of these envelopes goes in each cell of a battery, 
and on larger batteries you have one envelope per quart of plate area 
cavity. 

On this battery here, for instance, we only work on the plate area, 
so we have got 5 by 5—that would take 3 of these envelopes. This 
area in here is 3 quarts. 

So you take three envelopes. If that were filled with water you 
just simply open it up, pour it in, and if the battery is on charge that 
would go right into solution. 

Senator Smatuers. Let me ask you this: Couldn’t some chemist 
take that powder there and figure out everything that is in it? 
Wouldn’t you think some pretty good chemist would be able to do 
that? 

Mr. Rrrcure. Dr. Randall believed if you had 10 chemists 30 years, 
and they worked diligently at it, they might be able to crack it, but 
said just to keep my mouth shut and not to worry about it. 

Senator Smarners. If 10 chemists could not get together and figure 
out what it was, how is it possible for you to keep putting that formula 
back together again ¢ 

Mr. Rrrcure. We have certain controls and if the material will not 
pass these controls when we are finished with it, why, we junk it. 

Senator Smatuers. In other words, then, on each batch of those 
powders which you make up you try them out and see whether or not 
they will work? 

Mr. Rrrcum. We run them through these controls. If two things 
occur then we know we have this action; if they don’t occur, then we 
dump the material. 

Senator Smaruers. Do you find that you change the formula very 
regularly—do you have to change, do you have to experiment with 
each new batch of powder which you make up in order to see that 
you get the same results? 
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Mr. Rrreute. No, sir; we don’t know enough about it to do that sort 
of thing. We do the same thing that we did when we hit it; every 
time we do that same thing. Then we run it through this control. 

Senator Smatuers. I do not know anything about chemistry at all. 
| took a high-school chemistry course and had a hard time passing it, 
but it is difficult for me to understand why expert chemists cannot 
firure out what you have here including trace elements. Why is it 
that they cannot find out what is in it? Apparently you yourself are 
not sure what is in it, or, if you are sure, you will not tell anybody, 
which is your prerogative. Do you actually know what is in this or is 
it that you suddenly had sensational results and you were not quite 
sure what it was all about? out. 

Mr. Rrrcute. Senator, I don’t know too much about what is in it. 

Senator Smaruers. How do you keep getting back to the same re- 
sults if you do not know what is in it? What do you experiment with 
when you are trying to get the same results? 

Mr. Rrrente. I don’t do any-—— 

Senator Smarrers. What do you use? pelt 

Mr. Rrrenre. I don’t do any experiments. After we hit this thing 
we quit experimenting ; we just do the same thing over and over. You 
take a piece of black crayon over there, and you keep on making a black 
mark, and you keep on making a black mark. 

Senator Smatuers. Would it not be a good idea to tell the Bureau 
of Standards exactly what you do so they can be satisfied that this is 
a good thing you are doing? They are honorable chemists, and if 

you have a formula which is made up of certain ingredients which they 
know is good or which they would be willing to try to demonstrate 
is good, why would it not be a good idea to tell them about it? 

Mr. Rrrcuie. I think they know as much about it as I do from the 
report in the Post Office case, and they found some things I knew were 
there, and some things I didn’t know were there. 

Senator Smatuers. They found it was no good. As I understand 
it, you are saying just lately there is something different. Originally 
you said they discovered everything that was in it, and some things 
you didn’t know were in it. So then, so far as the National Bureau 
of Standards is concerned, there is nothing secret, there is no secret 
ingredient, in here. 

Mr. Rrronm. Senator, I see you are wearing a ring that is made 
of gold. You can take it downtown and you can find a lot of chemists 
down there who can analyze it but I have never seen any one of them 
make any of it. 

Senator Smatuers. In other words, you are saying that you can 
take this same formula, the same ingredients—let us not get away from 
this one point for a minute. You will admit then there is no in- 
gredient in this, other than what the National Bureau of Standards 
found in it when they testified in the Post Office case? In other words, 
you said they found everything that was in it, plus a few things you 
did not even know about. 

Mr. Rrrcure. Right. I didn’t say their proportions were right. I 
said they found it. 

Senator Smaruers. So there is then no special ingredient in there 
they do not know about. 

_ Then it comes down to a question as to whether or not they have the 
right proportions; is that what you say? 
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Mr. Rrreuim. That would have a lot to do with it, because we are 
very careful about the proportions. I do not know—bear this in 
mind—I do not know whether it is the treatment we give this materia] 
that causes it to work as it does—I do not know whether it is the mate- 
rial that is in it that causes it to work as it does—I don’t know whether 
it would work with some of the materials out of it or not, those things 
I don’t know. All I know is that I do the same thing with the same 
materials repeatedly and get the same results. As for the Bureau of 
Standards’ test, they ruined the batteries before they tested them. 

Senator Frrcuson. Did they follow directions? 

Mr. Rrrceure. No, sir. 

The Cuarrman. What do you mean by the statement that the 
Bureau of Standards ruined the batteries before they tested them? 

Mr. Rrrenie. Well, in 504 they take and give the sulfated batteries 
the prolonged overcharge before they put the powder in, and you can 
tell by the voltage readings and the hydrometer reading that the 
batteries were gone before they ever treated them. You could put 
anything in them, and it would not have had any effect. 

The Cratrman. If you put the battery in a car or the battery 
through its normal usage, the battery would have broken down? 

Mr. Rrrcum. It would have been worthless. 

The Carman. Because of the overcharge? 

Mr. Rrrenie. Right. 

The Cuarman. You mean they destroyed the cell segments? 

Mr. Rrrenre. They destroyed the grid in the positive plate before 
they ever put the material in it at all. 

Senator Giterre. You said you do not have this formula patented! 

Mr. Rrrenm. Right. 

Senator Gruterre. Have you made an application for a patent? 

Mr. Rrrcnm. No, sir. 

Senator Gitierre. Is your formula in such shape that you cannot 
make an application for a patent ? 

Mr. Rircum. I believe we couldn’t; no, Senator, because it has been 
in popular use for over a period of a year. 

enator Guerre. Then the only protection you have, as you have 
stated your case here, the only protection you have, is that the formula 
that you were using you are keeping secret. 

Mr. Rrrcum. Yes, sir. 

_ Senator Gitierre. And that you do not anticipate that any analysis 

is goin to crack your formula? 

Mr. Rrrcum. No, sir; I don’t. 

Senator Guterre. You do not need the protection of a patent? 

Mr. Rrrenim. That is right. 

Senator Guterre. Was that the reason that you did not apply for 
a patent or was it because your formula was in such shape that you 
could not state it in an application for a patent ? 

Mr. Rircum. I rather think it was probably both of them. We 
knew what we had done; we knew what we had used, and we knew we 
could reproduce it. To describe it, I myself could not do it. I am 
sure of that, and whether Dr. Randall would have attempted it, I 
have some doubt. 

We decided when we hit this thing—that was one of the decisions 
we made—that we would keep it a secret formula because, as Dr, Ran- 
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dall said, the way we arrived at it was not logical. In other words, if 
you started .rying to figure the thing out it would not occur. 

~ The CuarrMan. Mr. Ritchie, how many tests did you make before 
you finally settled on the product that you are using # 

~ Mr. Rrrcuim. There were over 1,600, Senator—I believe it was 1,627 
or something like that; it was in the 1,620’s. 

Senator Gitterre. May I ask just one other question? 

The Cuatmrman. Yes, indeed, you may. 

Senator Gitterre. The descriptive letters you use, AD-X2—— 

Mr. Rrrentm. “AD” is additive; “X” is the unknown portion of the 
thing; 1 ion of sodium and 1 ion of magnesium. 

Senator Guerre. That trade name you are using, have you copy- 
righted that? 

‘Mr. Rrrcutm. We copyrighted it a long time ago; we have recently 
trademarked it. 

Senator Gitterre. I see, That is all, Mr. Chairman. 

The Cuarrman. You may proceed, Mr. Ritchie. 

Mr. Rrrente. Here is a rather amazing letter to a businessman in 
Oakland from the Chief of the Electrochemistry Section. It is dated 
February 15, 1949: 

This is in reply to your letter of January 24 about a battery compound called 
Protecto-Charge or AD-X2. As you probably know, very many compounds have 
appeared within recent years which are said to improve the performance of 
batteries, but the Bureau’s experience has indicated that they are ineffective 
although in many cases they may be harmless. We can give you no definite 
information in regard to the specific material about which you inquired. This 
Bureau does not endorse any of these compounds and we believe the matter was 
explained quite fully in our Letter Circular No. 302 to which you referred. Al- 
though this was issued some years ago, we believe that the statements which it 
contains are valid today. 

It is signed by George Wood Vinal, Chief, Electrochemistry Sec- 
tion, Division of Electricity and Optics, National Bureau of Stand- 
ards. 

We have been corresponding with him now for 2 years, and he comes 
back and tells this man he cannot give him any information on a situ- 
ation, but he thinks it is covered by Letter Circular 302, which was 
published in 1931. 

The Cuaimrman. Senator Ferguson must leave because the Senate 
has reconvened. You heard the bell a few minutes ago. 

Senator Smaruers. Mr. Chairman, I would like to leave, too; I 
have to go over to the floor. 

The Ginuie We are sorry to have you gentlemen leave, but we 
will continue until such time as we are forced to recess because of a 
quorum call. We had hoped to have a meeting this afternoon, but 
there is a unanimous consent agreement to vote at 3 o’clock, and it is 
on a very important question and, therefore, we cannot sit this after- 
noon. But, for the information of all, we will resume at 10 o'clock 
tomorrow morning. 

Now, you may proceed, Mr. Ritchie, and when we are forced to 
recess, we will. 

Mr. Rrreuir. Thank you, sir. This is not going nearly so fast as 
I hoped it would. 

Here is a scientific paper that Dr. Randall gave before the American 
Chemical Society at their spring meeting in San Francisco in 1949. I 
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would like to have it made a part of the record because I believe it 
will be of help in the discussion of exactly what it has. 

The Cuarrman. It will be made a part of the record. 
(The document referred to follows :) 


































AGING or Leap SULFATE IN THE LEAD-ACID STORAGE BATTERY 


By Merle Randall, consultant, Randall and Sons, chemical and chemical engineer- 
ing consultation, 2512 Etna Street, Berkeley 4, Calif. 


Nearly everyone uses the lead-acid storage battery. It starts our automobile 
or tractor engine, it serves as a standby power for our telephone or exit light, | 
it energizes our railway signals, it lights our trains, it powers our mine locomo- 
tives and works in silence in places high and low too numerous to mention. 
We might even say the storage battery has become indispensable to our modern 
way of life. As with many devices it is not the first cost but the upkeep and 
replacement which is becoming of real concern today. 

With the growing shortage and increased demand for lead its price has soared. 
Lead for new lead-acid batteries and lead for replacement batteries is a major 
use. True a large part is recovered when a discarded lead-acid battery is 
exchanged for a new one, but there is an inevitable loss of lead. Man-hours and 
materials as acid, separators and battery cases are also lost. Besides the direct 
item of battery replacement cost, the indirect costs of equipment down-time await- 
ing and during battery change, delays because of battery failure on the road, 
and capital outlay for battery stocks must be reckoned with. 

We have come to regard the periodic replacement of the lead-acid battery 
as routine. Much study has been given to other types of storage batteries such 
as the Edison nickel-iron and the Swedish nickel-cadmium alkaline cells. These 
latter have the advantage of a noncorrosive electrolyte on spillage, but the first 
cost is high, they are unsuitable for some services and the raw materials, espe- 
cially the cadmium are also in short supply and badly needed for other purposes. 

Many studies have been made (5, 6, 7, 22, 23) and many patents have been 
granted (8, 19, 25) for various modifications of the dilute sulfuric acid now uni- 
versally used in lead-acid batteries. These additives are designed to cure the 
condition known as “sulfation” and many lurid and extravagant claims are 
made in their behalf. “Sulfation’’ is reduced, but the shedding of the active is 
also promoted and the early failure of the battery after the addition of the 
remedy has resulted in a universal discrediting of these additives (1, 2, 3, 4). 

But sometimes the scientist is forced to admit that he does not know why an 
invention works, or by what manner of means the inventor finds his “flash of 
genius.” Such an invention is manufactured and distributed under the name 
“Battery AD-X2” by Pioneers, Inc., 2411 Grove Street, Oakland 12, Calif. It is 

a recent battery additive, a powder which when added to the pure dilute sulfuric 
acid electrolyte maintains the active material in a “wanted condition.” The 
physical condition of the active material on cycling the battery becomes such 
that it remains firmly in contact with the grid and shedding becomes an entirely 
negligible factor. It is worth while to examine some of the theoretical aspects 
of this situation. 





















EFFECT OF ADDED SALTS ON THE FORM AND SIZE OF LEAD SULFATE CRYSTALS IN 
SULFURIC ACID 





It is well known among analytical chemists that the degree of purity of a 
solution is one of the most important factors in producing a filterable precipitate 

of exact composition. If foreign ions are present, they tend to be adsorbed on 

the precipitate, changing the composition and interfering with the rapid forma- 
tion of filterable crystals. HEven an excess of one of the reactants is undesirable 

if exact work, such as the determination of atomic weights, is in progress. 

In general the effect of bivalent is greater than that of univalent ions, that of { 
trivalent greater than that of bivalent, ete. In dilute solutions there is a well- 
recognized adsorption series of the ions as respects this adsorption. 

As the concentration of the solution becomes greater, the effects become more 
complicated, but, in general, about the same order of effect is observed. It is 
found that there is a tendency in more concentrated solutions for more finely 
divided precipitates to be formed, often approaching the condition known as 
colloidal. Such precipitates are very difficult to filter. They are not of such 
definite composition and are more soluble than the more regular crystalline 
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precipitates formed in dilute solutions with approximately equivalent amounts 
of reacting ions. Most investigators regard these “colloidal” precipitates as 
having some at least of the regular lattice arrangement of the definite crystals, 
; although it may exhibit much distortion due to the interference of the foreign 
; ons of varying dimensions in the lattice. 

Lead sulfate being composed of two bivalent ions is more liable to such distor- 
tions than are the crystals of salts formed of univalent ions. The properties of 
freshly formed lead sulfate in dilute solutions have been the subject of extensive 
heer- : and brilliant investigations by Kolthoff and his students (9 to 18) at the Univer- 
sity of Minnesota. Kolthoff used dilute solutions in which the precipitation was 


obile ; substantially complete and it was shown that there was no appreciable super- 
ight 2 saturation of the supernatent solution such as is common in active storage 
mo. : batteries. , f ; ; 43 
tion Arndt (4) found 200, 218, and 418 mg. per liter and a still higher value in a 
fore slowly discharged battery whose acid density had sunk to 1.13. He found 824 
mg, per liter in an acid of 1.125 density which he has used to make self-formed 
and 4 plates. In an active battery the lead sulfate is supersaturated. Only in the 
red : case of “sulfated” batteries did he find a solubility as low as 10 mg. per liter. 
ajor Kolthoff (9, 10) found the lead sulfate precipitated in dilute solution to behave 
' is initially as though the amicroscopic crystals were entirely porous—that is, as if 
and all the lead ions within the fresh precipitate were present at the surface. They 
on behaved as though they were filled with channels of mother liquor. On stand- 
‘ ing a tremendously rapid aging occurs which results in a perfection of the primary 
aa crystals. This perfection of the amicroscopic crystal does not result in a growth 
ad, in the apparent size of the crystal, but is concerned only with the rearrangement 
= of the ions of the crystal lattice. Actually, a distinct crystal growth, or increase 
ry in the size of the crystals, is noticed only after long periods of aging. The rate 
ee of aging is accelerated by digestion with nitric acid and by increasing the 
Bt temperature, 
ret Kolthoff (9) defined an external and internal surface. He measured the 
= extent of the total internal and external surface by measuring the adsorption of 
m0 thorium B, an isotope of lead, whereas the extent of the external surface was 
en measured by the adsorption of wool violet, a dye whose organic molecule is too 
at large to enter into the internal canals which are postulated to characterize the 
he freshly formed crystal of lead sulfate. 
re In his second paper Kolthoff (10) showed that the speed of exchange of ions 
18 between the precipitate and solution is lessened by a large excess of lead nitrate. 
sa He also showed that the lead ions in the primary amicroscopic crystals, even in 
a precipitate 50 minutes old can move freely. The aging process has been shown 
a to be one of the perfection of the arrangement of the ions in the lattice. 
rf In the third paper (11) it is shown that the cementing together of the amicro- 
scopic crystals is of minor importance. The aging of the particles takes place 
- very rapidly in the beginning when the precipitate is just formed, but the crystals 
: are not in thermodynamic equilibrium with their environment, even after long 
° s periods of aging. Because of the large excess of sulfate ion in the storage battery, 
h i the solubility of the lead sulfate is greatly decreased, although there is a marked 
; tendency toward supersaturation of the electrolyte. 


In their sixth paper (14) the precipitates from dilute solution were found to be 
more perfect and coarser than one formed from a more concentrated solution. 
This is in line with generally recognized principles and would indicate that the 
lead sulfate formed in the storage battery plates is of an exceedingly fine nature. 

In their eighth paper (16) it is shown that the speed of distribution of lead 
ion in excess between the crystal and solution decreases with an increasing 
quantity of lead (and presumably also sulfate) ions in the solution. This is 
ascribed to the smaller speed of recrystallization attributed to the smaller 

$ solubility. 

Sodium and magnesium ions are typical constituents (1, 2, 3, 4) of additives. 
When sodium and magnesium sulfate are added to sulfuric acid electrolyte there 
is a slight increase in sulfate ion, an increase in the bisulfate ion owing to the 
repression of the slightly weak dissociation of the bisulfate ion and thus a slight 
decrease in the hydrogen ion concentration. When magnesium sulfate is added 
there is also a some combination to form the complex Mg(SO,).—ion, which 
because of its large size is more highly absorbed than is magnesium of sulfate ion. 

It would thus appear that there are two different and distinct effects due to the 
presence of sodium and magnesium ions. Not only is the aging of the amicro- 
scopic crystals of lead sulfate interfered with, but the adsorption of the foreign 
ions upon the enormously extended surface of these crystals is sufficient to greatly 
diminish the rate of growth of the erystals. 
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Arndt (4), who made extended studies of additives, showed that the size pre- 
cipitated lead surfate crystals made in pure sulfuric acid was greater than when 
the precipitation was made from the same acid with added magnesium or 
aluminum sulfate. 




















SHEDDING ‘ 


For some unknown reason batteries treated with known additives other than 
“Battery AD-X2,” while showing better performance than untreated batteries, 
have shown a tendency to shed active material out of the plates, thus forming 
battery “mud.” Shedding is caused largely by the detachment of particles along 
with the escape of gas from the plate. If the active material is hard (“sulfated”), 
it has a tendency to crack away from the grid, thus causing a high resistance 
between the active material and the grid. If the solution in the immediate i 
vicinity of the discharge point of the electron is starved for lead ions or lead ‘ 
sulfate, oxygen will be evolved at the grid under the active material, thus 
promoting shedding. 

Actually batteries treated with “Battery AD—X2” show very little shedding. 

After a few cycles of charge and discharge the active material in both positive 
and negatives is soft and in such firm contact with the grids (20) that there is a 
minimum of gassing during the charging cycle. When the plates have received 
their full charge the evolution of gas is observed in fine bubbles over the entire 
surface of the plate. With untreated batteries gassing seems to be greatest over 
the grids and the bubbles seem to be larger under the same condition of 
overcharge. 

Another phenomenon is also observed. When fine particles of lead or lead ; 
peroxide are shed they sink to the bottom, where they are slowly acted upon by 
the sulfuric acid forming oxygen or hydrogen. The bubbles of gas rise to the 
top of the electrolyte, carrying with them small particles of battery mud. At the 
surface the bubbles escape, dropping their load of particles. Under the influence 
of the potential between the plates, these particles are attracted to the plates 
(21), where they lodge and gradually form additional active material. I have 
observed a rebuilding of active material in the places where active material has 
been dropped in old batteries which had been treated after “sulfation” and then 
remained in service for a long time. We may ask if this sort of circulation of 
active material may not be normal in lead-acid batteries, mud formation being 
positive or negative, depending upon whether shedding or flotation and redeposi- 
tion is predominant (21). 


















SERVICE OF “BATTERY AD-X2” TREATED BATTERIES 

















The final test of a product is service. 
Aging and growth of crystals is faster the higher the temperature. It is 
found that lead-acid batteries operating in equipment in hot semidesert runs 
will deteriorate rapidly. Likewise batteries in taxicabs the motors of which 
are often kept idling in traffic, are subject to high operating temperatures. The 
most spectacular achievements of “Battery AD—X2” would therefore be expected 
in this sort of service. I shall summarize a few of the adequately documented 
reports which are available. 

An Oakland, Calif., manufacturer supplied batteries under guarantee to 
a local taxicab company. Because of excessive replacements under the guar- 
antee they experienced heavy losses. With no other charge except the use of 
“Battery AD—X2” in the electrolyte no replacements have been asked for during 
the last nine months and one of the batteries have now more than 60,000 miles 
of service. 

Two large corporations and other operating trucks, pipeline construction 
equipment, etc., in Saudi Arabia found very high battery costs. They adopted 
“Battery AD—X2” with satisfactory results, and have placed large repeat orders. 

A large cement company delivering cement in bulk by heavy truck transports 
with trailers, using 150 pieces of equipment, report decidedly lower direct battery 
maintenance costs, with large savings due to elimination of downtime. Many 
“batteries that were considered unfit for further use (due to sulfation) were 
treated and are now out in equipment giving excellent untroublesome service.” 

Thousands of mechanically sound batteries from overseas equipment which 
were discarded because they would not take and hold a charge have been treated, 
and so far as reported not a single one of these batteries has failed during the 
last two years. 

A California pipeline contractor using treatment in over 100 pieces of equip- 
ment has reported a direct item saving in battery expense of over 90 percent 
compared to the previous 12-month period without treatment. 

















re- 
en 
or 





+ See. 


BATTERY AD—X2 75 


A large trucking company reports a 95-percent saving in direct item battery 

expense (including repair of a broken post) and no battery failures since January 
1948, over the previous 8-month period without battery treatments. 
In a large auxiliary tug the diesel starting battery was treated after being 

condemned, They are still in satisfactory service. 
(here is still much to be learned about the lead-acid battery. Performance 
ih as has been described cannot be ignored. There is still a challenge in the 

study of some of our commonplace industrial products. Bven though we may not 

know the reason why, yet we must accept the fact. Invention still has the element 

of “flash of genius” and progress is the taking advantage of invention no matter 

how achieved. 

Anon. Letter Cir. LC 302, National Bureau of Standards. Washington, D. C., 
May 15, 1931. 
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The CuarrmMan. As you hear, that is the quorum bell right now, 
but we will continue until we get the second one, and then we will 
recess. 

Mr. Rrronre. After a great deal of correspondence with the Na- 
tional Better Business Bureau by the Oakland Better Business Bureau, 
the Oakland Better Business Bureau sent a confidential memorandum 
to all bureaus informing them that they had investigated us thorough- 
ly, and that we were reputable people, that they had investigated our 
customers, and they were satisfied customers; and they sent this to all 
their members. I would like to make this a part of the record. 

The Cuatrrman. That will be made a part of the record. 

(The document referred to follows:) 


BETTER BUSINESS BUREAU OF METROPOLITAN OAKLAND, 
Oakland, Calif., February 21, 1949. 


y=! 


CONFIDENTIAL MEMORANDUM TO ALL BUREAU MANAGERS 


Re: Pioneers, Inc. (AD—X2) formerly known as “Protecto-Charge,” 2411 Grove 
Street, Oakland 12, Calif. 

During the past two years many inquiries have been received by the Oakland 
Bureau for a full story on the promotion of a product formerly known as “Pro- 
tecto-Charge,” and now known as “AD-X2.” The attached report is a factual 
report. I am taking the liberty, however, in this cover letter to pass along some 
personal observations for what they are worth. 
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I have interviewed not only Jess M. Ritchie, President of Pioneers, Inc., but 
Dr. Merle Randall, Professor Emeritus in Chemistry at the University of Cali- 
fornia and presently senior partner of Randall & Son, Consulting Chemists. I 
have also talked at some length with Dr. Frederick G. Sawyer, Associate Hditor 
of Chemical and Engineering News. These men are able and qualified, and their 
opinions are worthy of confidence. They concretely state that the product known 
as “AD-X2” differs from other battery additives in that the product reduces 
sulfation without causing shedding (shedding being the loosening of active mate- 
rial in the plates and the subsequent sinking of this material in the bottom of the 
container in the form of battery mud). 

The U. S. Bureau of Standards, Circular #302, specificaly condemns battery 
additives composed of sodium sulphate and magnesium sulphate on the inclusive 
condemnation that these products are Epsom Salts and Glauber Salts. It is Dr. 
Randall’s contention that these two chemicals when used in certain combinations 
with other elements do not form Epsom or Glauber Salts, but form a new com- 
pound which does not possess the harmful qualities of the above-named salts. 
Numerous attempts have been made by Pioneers, Inc., Dr. Merle Randall, Sen- 
ator William Knowland, and I, to get the Bureau of Standards through the Chief 
of Electro-Chemistry Division, Dr. George W. Vinal, to give this product a fair 
test to either prove or disprove the statements made in this Circular. In every 
case, the only courtesy received from the Bureau of Standards has been a state- 
ment that further test is unnecessary in that the product is admitted by its 
manufacturers to contain sodium sulphate and magnesium sulphate. 

I have personally interviewed R. R. Little, of the Permanente Cement Com- 
pany; R. B. Lohry, Engineer for the City of Oakland; James Dinwiddie, of the 
Dinwiddie Construction Company; and James Grifall, of Grifall Bros. Trucking 
Company. I have also talked with H. C. McBroom, of Stolte, Inec., General Con- 
tractors. Each one of these men has confirmed his statements in the attached 
testimonial letters as to the value and use of this product AD—X2, and as to the 
accuracy of the tests they have made. 

The Better Business Bureau of Oakland has had a test made of the product 
by an independent and disinterested chemical laboratory, who states that the 
chemical content of this product is sodium sulphate (NA.SO,) 60.16; magnesium 
sulphate MgS0O,) 28.64; magnesium oxide (MgO) 6.95; combined water (H:0O) 
3.82. Mr. Ritchie, of Pioneers, Inc., states that this chemical analysis is the most 
uccurate he has seen, 

As a result of my close personal contact with this entire investigation, I have 
reached the conclusion that Better Business Bureaus do Pioneers, Inc., a rank 
injustice by including this product in the general category of battery “dopes.” 
Careful analysis of the company’s advertising will reveal that they have bent 
over backward in an effort to explicitly and accurately state what the product 
can do and what it is not capable of doing. 

It is my personal opinion that the principals and scientists associated with 
this organization are sincere in their desire to give this product any test which 
will prove the product is harmful or has the capacity to harm any battery or that 
it will not perform in accordance with the claims they make for it. Upon review- 
ing this file, we would welcome the suggestions any one of you might make for 
further tests, or suggestions in order to determine the merit of this firm’s claims. 

May I again point out, my reason for this confidential memorandum is my 
honest belief that this firm (which is, incidentally, a member company from 
prior to my assuming managership of this Bureau) is being given unfair treat- 
ment because of generalization with reference to battery “dopes.” 


Jack A. Harris, General Manager. 
JAH: me 


Mr. Rrrcure. On May 9, 1949, the Oakland Better Business Bureau 
sent a memorandum to all western State bureaus on generalization in 
bureau reports, and condemning products; and they cited this product 
as an instance where a business was being hurt by generalization, and 
asking for an opportunity to make up a memorandum to send to the 
national bureau by all bureaus, and to protest this action. 

Ll would like to make that a part of the record. 

The Cuamman. That will be made a part of the record. 
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(The document referred to follows:) 


BETTER BUSINESS BUREAU OF METROPOLITAN OAKLAND, INC.,, 
May 9, 1949. 


MEMORANDUM TO ALL WESTERN STATES BUREAUS 


Re Generalization in Bureau Reports. 

I write to get your opinion regarding the use of generalizations in Bureau 
reports from the point of view of National policy. To illustrate my point, I use 
Pioneers, Inc., for the problem which affects this Company can well affect other 
Companies as well, and this is an excellent case at hand. 

Pioneers, Inc., is the manufacturer of AD—X2, a battery compound designed to 
aid in the desulfation of plates in lead-acid storage batteries. There has been 
much national interest in so-called “battery dopes,” largely because most of these 
are either an epsom- or glauber-salt compound. AD-—X2 has been declared by 
Dr. Merle Randall, Professor Emeritus in Chemistry, University of California ; 
the Bonnickson Laboratories ; and the Twining Laboratories, to be other than an 
epsom- or glauber-salts product, and absolutely nonharmful to batteries. This 
Bureau has verified the testimonials of many major users of AD—X2, all of whom 
contend that the product proved valuable, both in lengthening the life of batteries 
and restoring the usefulness of mechanically sound but heretofore “junked” 
batteries. 

The National Bureau, as well as the Oakland Bureau and the firm itself, have 
endeavored to get the National Bureau of Standards to test the product to deter- 
mine whether or not it is harmful to batteries. This has been felt necessary 
because of the National Bureau of Standard’s General Circular No. 302, which 
more or less condemns all battery compounds with a base of sodium sulfate or 
magnesium sulfate as being harmful. NBS has refused to make a test. As a 
result of this refusal on the part of NBS, and in spite of overwhelming evidence 
to the contrary, plus the prestige of the scientists and laboratories backing the 
product, our National Bureau has continued to send inquiries regarding AD—X2 
and Pioneers, Inc., the generalized circular on battery compounds which, as you 
know is unfavorable. 

My argument is this: Until the National Bureau and/or any legitimate labora- 
tory, free from selfish interests, can offer evidence to the effect that there exists 
any misleading or untrue claims in the Company’s advertising, or harmful effect 
from the product, then neither National Bureau, nor any local Bureau, has any 
right to issue a report other than a strictly factual report such as the one issued 
by the Oakland Bureau; (see attached) which report is based upon investigation 
and contact with recognized scientific authorities and field users of the advertised 
product. 

In fairness to all producers of a new product, it is my belief that we should 
object to this practice. For this reason, I would like to have your permission to 
address a letter to National Bureau in the form of a resolution by the Western 
States Bureaus to the effect that, until evidence to the contrary is produced with 
reference to any specific product, or advertising claim, we of the Western States 
Bureaus do not believe that any information which might have an unfavorable 
interpretation should be issued in connection with that product or firm. 

May I have a prompt response from each of you as to whether or not you are 
in accord with my thinking? I strongly believe that this is an important ques- 
tion of over-all Bureau policy. 

BeTTerR BUSINESS BUREAU OF METROPOLITAN OAKLAND, INC., 
(S) Jack A. Harris, General Manager. 
JAH: jbj. 
1 attachment. 


Mr. Rrrcuie. Here is a letter dated August 30, 1949, after the new 
Battery Compounds and Solutions had come out, from the general 
manager of the Oakland Better Business Bureau to the general mana- 
ger of the National Better Business Bureau pleading with him to dis- 
continue the distribution of these pamphlets. I would like to make 
that a part of the record. 

The CHarrman. That will be made a part of the record. 
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(The letter referred to follows:) 


Better Business BuREAU, 
OF METROPOLITAN OAKLAND, INC., 
Oakland 4, Calif., August 30, 1949. 


Re: Pioneers, Inc., Oakland, Calif. 
Mr. KEN WILLSON, 
Operating Manager, National Better Business Bureau, Inc., 
Chrysler Building, New York, N. Y. 

Dear Ken: I feel that I must once more talk to you on the subject of Pioneers, 
Inc., and its product, “AD—X2”. Seriously I ask you to carefully read what 
I have to say, not in the interest of Pioneers, Inc., the Oakland Bureau or the 
writer, but in the interest of the principles which we in the Bureau movement 
believe in and try to promote * * * the furtherance of free enterprise. I hon- 
estly believe that you (and through you, the National Better Business Bureau) 
are being party to a practice which affects not only Pioneers, Inc., but any 
firm pioneering in a new field. But let me tell you how I see it. 

You know the history of Pioneers, Inc., by virtue of your long investigation, 
the Oakland Bureau’s report and the numerous pieces of correspondence you 
have received in re this subject. That you may know a bit more of Mr. Ritchie, 
he is a general contractor, class A license in the State of California and has 
supervised a number of major projects. He became interested in battery com- 
pounds quite accidentally through a business contact with one Donald Keifer 
who subsequently proved to be “sour”. Ritchie bought into Keifer’s formula, 
entered a partnership with him and then discovered that the product he and 
Keifer were selling was no better than the other standard “dopes”. Upon 
making this discovery, Ritchie employed Dr. Merle Randall, a nationally famous 
chemist, and Professor Emeritus of Chemistry at University of California to 
assist him in stabilizing this compound (then known as Protecto-Charge) and 
to help him develop if possible, a process which would produce a stable, non- 
harmful, yet effective battery additive which would actually be an agent capable 
of desulfating battery plates. In this they were successful. The resulting 
product, which is now known as AD-X2 was then exchanged without charge 
for all previous customers possible; each was told that the previous product 
had been unintentionally misrepresented, and the new product furnished in 
substitution. In the meantime, the partnership with Keifer was dissolved. 
I think you will agree with me that this is an indication of Jess Ritchie’s 
integrity. 

A careful examination of the advertising matter used by Pioneers, Inc., will 
show that all claims made for the product are clear and complete, and that gen- 
eralizations are avoided. Specific point is made that the product is recommended 
for use by experienced battery men only, and that all advertising has been 
directed to battery men and not to the general public. Most ads are carried 
in automotive trade journals, chemical publications, and dealer media. The 
product is guaranteed to users to be noninjurious to the battery. No advertising 
is published without careful editing for accuracy and scientific validity by Dr. 
Merle Randall. Again this points to the integrity and sincerity of the firm and 
its management. 

The product has been analyzed by Twining Laboratories, and the Kenneth 
Bonnickson Laboratories, both of which are recognized as leading laboratories 
in the West, and both have unhesitatingly stated that there exists nothing in 
the product which can in any way prove harmful to a battery. Both further 
state that although the product contains magnesium sulphate and sodium sul- 
phate, it is not present in the form of Epsom or Glauber salts. Ritchie has pre- 
viously stated his willingness to submit the product to any recognized labora- 
tory for examination or test providing: (1) the laboratory is willing to give 
the product an unbiased test which will test the additive under field or simu- 
lated field condition and not a “life-cycle test” which is and has proven to be in- 
effective; and (2) the laboratory is not presently nor previously connected in 
any way with the battery industry. I am sure you will agree that these re- 
quests are reasonable. 

Users of AD-X2, who are not “‘fly-by-nights,” but bona fide and experienced 
fleet operators not only testify to the effectiveness of the product, but evidence 
their sincerity by repeat orders and continued use over a period of 2 years. I 
have personally talked to many of these customers and can vouch for their will- 
ingness to swear to the product’s efficiency. 
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Each of the men connected with Pioneers, Inc., are persons of prestige and 
excellent personal qualifications. Aside from Mr. Ritchie, Merle Randall is a 
national authority in chemistry; Mr. W. M. Hager is a college graduate, quali- 
fied engineer, and a man of broad engineering background; and Robert Eckhoff, 
attorney for the firm, is also a chemical engineer and nationally known patent 
attorney. Every indication supports the belief that this operation is not an- 
other “sharp deal’ in the field of “battery dopes.” 

And * * * in spite of all this, continued distribution is made of the April 15, 
1949 bulletin Battery Compounds and Solutions quoting the National Bureau of 
Standards and their admittedly limited testing of some 40 out of over 1,500 
battery additives. This bulletin unfairly generalizes and classifies all battery 
additives as “undesirable.” Yet apparently National Better Business Bureau 
has never prepared a report on Pioneers, Inc., nor has it reasonable or fairly 
qualified its statements regarding battery dopes in such a way as to give mar- 
gin to the possibility that there may be on the market a compound which is 
scientifically and practically effective. 

Here, Ken, is the issue as I see it. In my opinion, neither you nor the Na- 
tional Better Business Bureau nor any other organization in God’s green earth 
have the right to participate in preventing a man from carrying on free enter- 
prise by direct or indirect means unless there is a reasonable basis for such an 
action. Yet in this instance there is a product which has been proven beyond 
all reasonable doubt to be both valuable, effective, and none harmful, and quite 
possibly may prove to be a serious contribution to the scientific development of 
the business. Are you not, then, emasculating basic Bureau objectives and de- 
stroying the virility of our program to build consumer confidence in business 
by the attitude that National Business Bureau has taken in this instance? 

Won’t you please give serious consideration to these thoughts and give me an 
answer? 

Sincerely yours, 
/s/ Jack HARRIS, 
General Manager. 
ec: Mr. Victor Nyborg, Assoc.-Pres., A. B. B. B. 
Mr. Edward L. Greene, Gen. Mgr., N. B. B. B. 
Muriel Tsvetkoff, General Mgr., S. F. B. B. B. 


Mr. Rrrente. On August 25, 1949, the industrial manager, manu- 
facturer’s division of the Oakland Chamber of Commerce wrote a 
letter to Edward L. Greene, general manager, National Better Busi- 
ness Bureau, N. Y., pointing out that the reputation of the personnel of 
Pioneers, Inc., was such that we would not sponsor a dubious product, 
and asking them to give consideration to discontinuing blanket con- 
demnation of battery AD-XQ2. 

I would like to make that a part of the record. 

The Cuarrman. That will be made a part of the record. 

(The document referred to follows :) 


OAKLAND CHAMBER OF COMMERCE, 
417 FourTEENTH STREET, 
Oakland 12, Calif., August 25, 1949. 
Mr. Epwarp L. GREENE, 
General Manager, National Better Business Bureau, Inc., 
Chrysler Building, New York 17, N. Y. 

Dear Sir: We are writing you concerning your pamphlet “Battery Compounds 
and Solutions” which is working a definite hardship on one of our member firms, 
Pioneers, Inc. As this is contrary to the aims and purpose of your organization, 
we feel certain that you will wish to take the necessary steps to alleviate the 
situation when you become aware of the facts of the case. 

We realize that for the protection of the public, your pamphlet “Battery Com- 
pounds and Solutions” has a definite place and were it not for the pamphlet 
there would be more victims than already exist of the “Battery Dope racket”. 
However, Pioneers, Inc., should, in our opinion, be definitely excepted as regards 
such a publication. With all due respect to the National Bureau of Standards, 
whom you quote in your pamphlet, we feel that they have not been-exactly coop- 
erative regarding the product “Battery AD—X2”, manufactured by Pioneers, Inc. 

In answer to a local businessman’s inquiry about “Battery AD-X2”, Dr. Vinal 
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of the Bureau of Standards states in a letter, dated February 15, 1949: “We can 

give you no definite information in regard to the specific material about which 
you inquired. This Bureau does not endorse any of these compounds and we 
believe the matter was fully explained in our Letter Circular No. 302 to which 
you referred. Although this was issued some years ago we believe that the 
statements which it contains are valid today.” We assume this statement repre- 
sents the Bureau of Standards attitude toward “Battery AD-X2” as they have 
been requested several times to test the product, which they refuse to do. 

This organization investigated Pioneers, Inc., prior to their becoming members 
of the Chamber of Commerce some two years ago. The officers of the corporation 
enjoy such a reputation in this community that they undoubtedly would not 
sponsor a dubious product or venture. In this connection, we particularly direct 
your attention to the fact that Dr. Merle Randall is Vice President of Pioneers, 
Inc. Dr. Randall is a nationally known chemist and an outstanding authority on 
lead-acid batteries. Further details as to his activities can be found in “Who's 
Who in America” and “American Men of Science.” 

The President of Pioneers, Inc., Mr. Jess M. Ritchie, holds a General Contrac- 
tors’ Class A license in the State of California, which is an outstanding tribute 
to his ability in the construction field. He has been General Superintendent on 
some of our largest western projects and enjoys the confidence and respect of 
many of the outstanding construction companies of this community. 

Pioneers, Inc. do their advertising only in leading technical journals. Also, 
we have been advised that they have been thoroughly investigated by Chemical 
Engineering Society as well as other leading technical publications and that the 
results of these investigations have lead those publications to print articles 
favorable to the product “Battery AD-X2”. 

We are enclosing a brochure which Pioneers, Inc., use in their advertising. 
We request you bear in mind that with few exceptions those letters are signed 
by principals of the companies attesting to their experience with “Battery AD- 
X2”, also, that most of these principals are engineers. The statements contained 
in these letters and the statements contained in your publication “Battery Com- 
pounds and Solutions’, are at variance. This variance, as we previously men- 
tioned, is working a hardship on Pioneers, Inc., and is unjust. 

It is not the policy of the Oakland Chamber of Commerce to endorse products, 
but it is our understanding that Pioneers, Inc. have treated thousands of bat- 
teries over a period of the past two years and has not one dissatisfied customer. 
Nor has one dissatisfied customer been reported to the Better Business Bureau of 
Los Angeles, the Better Business Bureau of San Francisco, Ltd., the Better 
Business Bureau of Reno, Nevada, or the Better Business Bureau of Oakland, 
California. Therefore, we wholeheartedly request in the interest of justice, that 
your organization give proper publicity to the fact that Pioneers, Inc., are not 
to be confused with the people or products outlined in your pamphlet “Battery 
Compounds and Solutions”. 


Respectfully yours, 
/s/ Ken MOoerzer, 
Manager, Manufacturer’s Division. 

Mr. Rrrcuie. On September 12, 1949, the Director of the National 
Bureau of Standards wrote a letter to Dr. Randall. I would like 
to make that letter a portion of the record. 

The Cuarrman. That was the Director of the Bureau of Standards? 

Mr. Rircute. Yes, sir. 

The Cuarrman. Whose name is that letter signed by? 

Mr. Rrrente. E. U. Condon. 

The CuarrmaNn, That will be made a part of the record. 

(The document referred to follows :) 


U. S DEparRTMENT OF COMMERCE, 
NATIONAL BUREAU OF STANDARDS, 


Washington 25, September 12, 1949. 
Dr. MERLE RANDALL, 


Randall & Sons, 2512 Eina Street, Berkeley 4, Calif. 


Dear Dr. RANDALL: Your letter of August 17 (acknowledged on August 22 
in my absence by Dr. Crittenden) has just been brought to my attention. I am 
sorry to note that so much time has slipped by since your earlier letter of 
January 10 was received. At that time we had heard that tests of “Batteries 
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AD-X2” were then under way both at the New York Naval Shipyard and at 
the Signal Corps Engineering Laboratories, Fort Monmouth. We expected 
these would be completed shortly and a reply to your letter was postponed so 
that a comment based on their results might be included. Unfortunately by 
the time this report was received the matter had slipped my mind. Please 
accept Iy apologies for this inadvertence and be assured that there has been 
no “breach of protocol” in your correspondence with Dr. Vinal. Dr. Vinal tells 

that the opening phrase of your letter of July 27, 1948, “I do not wish to 
unduly prolong our communications,” led him to understand that you and he had 
“acreed to disagree” and that you wished to close the discussion. It seemed to 
him also that further correspondence was not likely to lead either of you to 
change his opinion. Your letter to him of December 31, 1948, did not change 
this situation appreciably. 

Coming now to technical matters, from the carbon which you sent me of Mr. 
Ritchie’s letter of August 17, 1949, to the Signal Corps, it is evident that you 
know of the results of their tests, and of those at the New York Naval Shipyard. 
It seems to both Dr. Vinal and me that these tests were practical in nature, 
carried out carefully and with reasonable controls. They led those agencies 
to conclude that “Battery AD-—X2” had no merit in reclaiming badly sulfated 
lead-acid storage batteries. We feel that laboratory tests of this nature in 
which the capacities of the cells are measured quantitatively, and the condition 
of the plates before and after the tests are observed and compared with similar 
control cells which have not been treated are much more significant than the 
so-called “service tests,” which merely report that a number of batteries which 
had at one time been discarded have been reclaimed and given further useful 
lives. Garage operators are all too prone to discard batteries which still have 
much active material, and there is no way of knowing from such testimonials 
that a given battery would not have recovered equally well without the use of 
an additive. 

Your own laboratory reports (enclosures B, C, and D with your letter of August 
17, 1949) are open to the criticism that there is no way of knowing that in each 
of the three batteries the particular cells which you chose to treat with AD—X2 
were in fact in as bad a condition as the others at the beginning of the test. 

I was glad to note from your letter of January 10, 1949, that Pioneer’s, Inc., 
realize the impropriety of using the results of government tests for advertising 
purposes, and trust that they will continue to maintain this correct attitude. 
One phrase in your letter implies that you may be misinformed on a related 
matter. Other agencies of the Federal government are not obliged to “ulti- 
mately require an aproval by the U. S. National Bureau of Standards.” The 
Bureau issues no formal “approvals” in the sense that the word is used, for 
instance, by the Underwriters Laboratories. We merely report the results of 
each of our experimental tests to the government agency which requested it 
and that agency is free to make such use of it as it desires. This is one of the 
reasons why we consistently decline to make tests of commercial products for 
private concerns, except for calibration tests which serve to disseminate the 
units of measurement. 

We believe that the statements in our Letter Circular 302, prepared as part 
of our informational services to the public, have been of material value in 
protecting battery users from wasting their money on useless additives although 
none of these products has been mentioned by name. In your letter of January 
10, you concur in these statements as applied to your competitors. Also, your 
letter of July 8, 1948, to Dr. Vinal states the chemical composition of AD—X2 and 
shows that it is such that when dissolved in battery electrolytes, it is bound 
to become identical with the solutions resulting from a number of these other 
worthless additives. The lack of merit thus to be anticipated has been confirmed 
independently by the New York and Fort Monmonth tests. In view of these 
facts I do not see how further consideration by us of the facts now available 
to us can possibly lead to a specific exemption of your product from the implica- 
tions of Letter Circular 302. 

Sincerely yours, 
E. U. Connon, Director. 


Mr. Rrronte. Shortly after receiving that letter we collected a large 
number of affidavits from large industrial accounts and military per- 
sonnel who had used thousands of treatment packages of the mate- 
rial, as to the effectiveness of the material, and they were sent to the 
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Director of the Bureau of Standards, and are to this date not 
acknowledged. 
The Cuamman. You mean that these letters that you have there— 
that you desire to have them incorporated in the record, and the letters 
endorsing the product, letters from the users of the product? 

Mr. Rrrcuie. I believe that the committee has had these affidavits 
brought up to date more recently by the same people. 

The Cuamman. You are just referring to the documents which I 
introduced and said that they would become a part of the record? 

Mr. Rrrente. Yes, sir. These documents pointed out that the peo- 
ple had cut their battery costs by 50 percent; that they had extended 
their battery life by double. Here is 1 man who saved a $3,000 bank 
of batteries by treating the batteries. They were still working. 
Here is a man who used over a thousand treatment packages. 

The Cuatmrman. Have you any documents or any letters in your 
files wherein some users have complained that the product was of no 
benefit or value to extend the life of his battery ? 

Mr. Rrrcuie. No, sir; I do not. 

The Cuarrman. You do not have any in your records? 

Mr. Rrrente, No, sir; I do not. 

Under our guaranty system, we have had maybe a half dozen letters 
over a period of 5 or 6 years asking for refunds on batteries out of 
our area. 

We sent a new battery and a batch of treatments to Washington a 
few years ago because it was the first treatment. This man bought 
a battery back there and brought it back here and the battery failed. 

The Cuamman. When you say “back there,” what do you mean? 

Mr. Rrrcuim. He bought it in Oakland, Calif. He was stationed 
here, and the battery failed, but he bought a $3 treatment from us, 
and the battery was too old to treat. So he wrote back and sent us 
his sales slip or his receiving slip on the battery and asked for a 
refund of the $3. We added the $3 to the price of the battery, wrote 
him a cheek for the battery and the treatment, and enclosed the treat- 
ment package of Battery AD -X2. 

When we find a customer who has had a little tough luck, we go all 
out to see that the boy is satisfied. 

The Cuamman. You mean you refund the cost of the compound? 

Mr. Rrreute. Bought the battery and also sent him a package treat- 
ment of AD-—X2. 

The CuHarmrMan. What was the cost of the battery ? 

Mr. Rrrenre. I think it was something like $27. They happen so 
rarely it doesn’t mean anything. It is more of a stunt than anything 
else, if you know what I mean. 

The Carman. I do not know what you mean. I am just trying 
to get at the facts. 

Mr. Rrrente. That rarely happens, and when this happens we really 
goallout. We give the fellow the price of the battery, the treatment, 
and the new treatment, and he is happy forever after. 

The Cuatmrman. You may proceed, sir. 

Mr. Rircume, At this point I would like to introduce into the record 
a test that was run by the University of San Francisco on December 
13 of 1949 in which they took 6 batteries that they had been trying 
for 2 years in the physics department to charge, and which would 
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not take a charge. After treatment and without any other changes 


Se We CEN aN 


wrote. 


at all, why, the batteries did take a charge. 

The CHarRMAN. Who ran that test ? 

Mr. Rrrenre. That test was run by Father Alexis I. Mei, chairman, 
physies department, University of San Francisco. 

The CuatrMan. That will be made a part of the record. 

(The document referred to follows:) 


UNIVERSITY OF SAN FRawcrsco, 
DEPARTMENT OF PHYSICS, 
San Francisco 17, Calif., December 13, 1949. 

Subject: Test of “Battery AD-X2” as manufactured by Pioneers, Inc., 2411 
Grove Street, Oakland 12, Calif. 

Battery History: Batteries 110 ampere-hours at the 20-amp. rate SLI. Manu- 
facturer: Willard. Batteries first installed in instruction bench, Physics 
Department, University of San Francisco, in 1941. 

The batteries were used from 1941 until 1947 without incident. In late 1947 
until late 1948 the batteries became very difficult to charge. From late 1948 
to September 1949 it was impossible to give the batteries a useful charge. On 
September 27, 1949, one treatment package of “Battery AD-—X2” per battery 
was obtained. 

We were told by Pioneers, Inc., that it was against company policy to treat 
batteries of this type which were over 6 months old, in composition cases or those 
in hard rubber cases which were over 1 year old without first pulling the bat- 
teries for visual inspection and necessary repairs. However, after our explana- 
tion that we wanted to use the material for test purposes, it was explained 
that if the batteries were treated in place without any change in installation 
or charging apparatus, that some indication of “Battery AD-X2” action would 
possibly be apparent. This was done. No change in installation or charging 
was made. On September 29, 1949, the specific gravity of all cells was below 
indication on standard hydrometer. The open-cell voltages prior to treatment 
and charge were as follows: 








ttery (P) cell 1 | (C) cell 2 (N) cell3 || Battery | (P) cell1 | (C) cell 2 | (N) cell 3 
| | | 
—-| a ‘ pecan ed ater op isle nid cranieecoaaeaicca talaga 
No 1 | 1 12 || No.5 0 | 0 2 
No 0 0 2 |) No, 62..-...-} 0 0 2 
No * | 0 SIT MN 8. n0<-s 0 0 2 
No. 4 0| 0 2 |} 
i} 


Voltage only approximate. 


Note.—Charging voltage at batteries, 51 volts; distance from Tungar charger to batteries, 190 feet; 
voltage at charger, 61 volts. 


The charger was turned on at 2 amps and the batteries were treated with 
“Battery AD-X2.” The batteries were left on charge at 2 amps for 37 hours, 
at the end of which time the open voltage was sufficient for the batteries to 
properly function on the instruction bench. 

On October 5, 1949, the open voltages were as follows: 








Battery | (P) cell1 | (C) cell2 | (N) cell 3 | Battery l@ (P) cell 1 | « (C) cell 2 | (N) cell 3 
“ quiet od Poses } - i} pend sesame stapes cnet 
No. 1 2 2 2 || No.5 necks Pats 2| 2 | 2 
No.2 2 2 2 || No.6 2 2 2 
No. 3 2 2 2 Ma... .ives 2 2 | 
NO. 4....06 2 2 2 smi 
| 





No furthur check of the batteries was made other than routine, of which no 
record was kept. 






































R4 BATTERY AD—X2 


On November 27th and 28th the batteries were put on intermittent charge 
for 28 hours at a 7 amp. rate. At the end of this period on November 29th, the 
following readings were taken with batteries still on charge. 





Room temperature, 77° F. | 
Bat- 
(P) rr) | tery 
(C) cell 2 (N) cell 3 | tem- 
cell 1 
pera- 
ture 
| Degrees 
Fahren- 
Battery 1: | heit 
Voltage... 2. 35 25... } 2.40... ‘a 3 
Hydrometer 1280 | 1260 7 | 1200 ion che debeth'ous 79 
4 gill acid added to cell 2... 1 gill acid added to cell 3__. 
Battery 2 
Voltage 2:33} S98c.. ei 5 oe OO. ws . , 
Hydrometer 1280 | 1275 | () | x0) 
16 gill acid added to cell 2___._.__.| Water added to cell 3_______- 
Battery 3 
Voltage I a di hte ie eden fini tapt wenheaiatiaiedl adh 3 
Hydrometer a a ae : sacl eens as : ad Koeuee M 
6 gill acid added to cell 2- ..| 4% gill acid added to cell 3__.__.. } 
Battery 4 | | 
Voltage 2.35 | 2.34... " niedenethtaiee DMD ese smentcgpdhince+tsennatehtirpass ' 
Hydrometer kk Sete Re a eek CEE * AE | 1190 pect panwutenturhs 84 ' 
\¢ gill acid added to cell 2. _..._-. | 1 gill acid added to cell 3._.__- j 
Battery 5: | | 
Voltage 2.37 | 2.32 . nal Sliin<s5vetbashtued-sha ieee s-heine | 
Hydrometer 1280 | 1260 A __| 1150 7 84 
1g gif-acid added to'cell 2... | 1 gill acid added ‘to cell 3._- 
Battery 6 
Voltage 2.36 | 2.33... castes Se aed ; series: tiikinhnde tae 
Hydrometer 1290 | 1260 1175 ad oat seks 85 
4 gill acid added to cell 2_._.- | 1 gill acid added to cell 3. __-. | 
Battery 7 | 
Voltage 2.39 | 2.38__. BAR. cn iue te oe Bae P = 
Hydrometer 1290 | 1260 } 1175___. bb dois eid M4 
16 gill acid added to cel] 2__- 1 gill acid added to cell 3. ____. 


! No electrolyte. 
Note.—Acid added as indicated above was of 1400 specific gravity charging discontinued at 3 p. m., on 
Nov. 29, 1949. 


On the following day, November 30, 1949, 21 hours after charging was 
discontinued, open-voltage tests, hydrometer readings, and temperatures were as 
follows: 


Room temperature: 75° F. 











Battery 
(P) cell 1 | (C) cell 2} (N) cell 3 | tempera- 
ture 
Degrees 
Battery 1: | Fahrenheit 
Voltage (open) | 2.12 2.12 2.10 74 
Hydrometer 1300 1280 1285 |_. 
Battery 2: | 
Voltage (open) u , 2.12 | 2.12 2.10 75 
Hydrometer : | 1270 1280 1260 
Battery 3 | 
Voltage (open) . | 2.12 | 2.10 2. 05 74 
kes Beles oak nied tales eee eee 1290 | 1275 1250 
Battery 4: | | 
Voltage (open) ‘ 2.15 2.15 2.12 74.5 
Hydrometer 1280 | 1280 1250 
Battery 5: | | 
Voltage (open) : 2.15 2.13 | 2. 05 | 74 
Hydrometer Ee ee 1280 | 1260 
Battery 6: | ] 
Voltage (open) . | 2.15 | 2.10 2.10 75 
Hydrometer : 1300 1285 1265 
Battery 7: 
Voltage (open) ‘ | 2.15 | 2.15 2.15 75 
Hydrometer ___. . | 1285 


1275 - 
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Batteries put on charge at 12 noon, November 30, 1949. Water level adjusted. 
Batteries charged at 4 amps. Charging ended at 2 p.m. Batteries then put on 
discharge at 2 p. m. at the 1 amp. rate until 9 a. m., December 1, 1949. 

The discharge rate was then changed to 2 amps. The 2 amp. discharge was 
continued until 3 p. m., December 1, 1949, at which time the following voltage 
and hydrometer readings were taken while the batteries were still under 2 amp. 
load. 


(P) cell1 | (C) cell2 | (N) cell 3 


Battery 1: } 

Voltage. .....-. . 2.00 | 2.00 | 1. 98 

Hydrometer. - _- ‘ rea 1250 1240 | 1250 
Battery 2: } 

Voltage. ...... ‘a os — , 1.98 | 1. 98 1.95 

Hydrometer - - : : catia’ 1255 | 1240 1225 
Battery 3: 

VOR itl adavedcoddus biddiaselie Kio , ; 2. 00 1.99 1. 93 

IE want pensoatinmnenen sen: islidin . 1260 1240 1240 
Battery 4: | | 

Voltage........ pha ddessee : Sai. 2.00 2.00 | 1. 98 

NN kink ociti mtew bab sdiin acid > 1250 1245 1240 
Battery 5: 

Ve sditibtahsscddawssdaweane _ ; 1.98 1.98 1. 91 

SR nobis da vinalitosubagtebianctuekbe 1250 1240 1235 
Battery 6: | 

Wenttendcmateaieckeiaibenan hall wiiadheeda 2.00 | 2.00 1.99 

PEN, dodtbescdaucepuaneesapadveucousauaen a | 1260 | 1255 1225 
Battery 7: | 

COS ER Tae eee Ete 2.00 2.00 | 2. 00 

ater acccibbiabessesoune edad . weedeat 1250 1250 | 1250 








All batteries are now in normal service. 

(Signed) Atexts I. MEr, S. J., 
Chairman Physics Department, 
University of San Francisco, Calif. 

AIM ;vm. 

The Cuarrman. Mr. Ritchie, how long will it take you to complete 
your statement providing you are not interrupted ? 

Mr. Rrreute. If I am not interrupted and can just run through and 
put the statements in, I believe I can make it in 30 minutes. 

The Cuarrman. Well, you may proceed. We have had one quorum 
call, but we may have another in a moment. 

Mr. Rrrente. The life-cycle test has long been a situation—I will 
not make these a part of the record, they would be too extensive, but 
I would like to point out that Dr. Randall pointed out to the Bureau 
for years that the life-cycle type of test could not show anything 
where Battery AD—X2 was concerned because in the life-cycle type of 
test the batteries constantly are exercised; there is no chance for the 
aging of the lead sulfate. According to these two papers here, part I, 
laboratory test by Hatfield and Harner in 1937, and the second paper 
by Hatfield and Harner in 1937—they, being with the Eagle-Picher 
people should know—they proved the only thing you could find out 
with a life-cycl- ‘©: is that you could not prove anything. 

Here is a le‘ier from Condon to Randall dated December 23, 1949, 
pointing out if we would use water, why, we would have the same 
results. 

The Cuatrman. Who is Mr. Condon? 

Mr. Rrreute. He was Director, National Bureau of Standards. 

The Cuarrman. We just want the record to be clear on it. 

Mr. Rrreute. Yes, sir. May I submit this for the record ? 

The Cuarrman. Yes. 













































86 BATTERY AD—X2 


(The letter referred to follows :) 


U. S. DEPARTMENT OF COMMERCE, 
NATIONAL BUREAU OF STANDARDS, 
Washington 25, December 23, 1949. 
Dr. MerRLe RANDALL, 
Randall and Sons, 
2512 Etna Street, Berkeley 4, Calif. 

Dear Dr. Ranpatt: Acknowledgment is made of your letter of November 10, 
1949, with inclosures in answer to the questions raised by the members of our staff. 

After thoroughly digesting the material and discussions, it is quite apparent 
from past experience that the same thing would be accomplished if the batteries 
were rebuilt and low-gravity acid or water added as the electrolyte without adding 
the AD-X2. 

It is an old-established fact that batteries may be rebuilt and given the water 
treatment to remove sulfate from the plates. There is no need for anything else 
to be added. It is therefore suggested that you investigate this phase, if you 
are interested in finding the answer to your so-called mystery “as to why AD—-X2 
works.” If you carry out the treatment as specified on the package without 
removing the battery elements from the case, the results will be the same as all 
other laboratories have reported, i. e., no noticeable effect. 

Very truly yours, 
E. U. Connon, Director. 

Copy to: 

Senator Wm. F. Knowland. 
Mr. K. B. Willson, National Better Business Bureau. 


Mr. Rrrente. This shows how the battery manufacturers were using 
these Battery Compounds and Solutions. You would write and ask 
them what they thought of Battery AD-X2, and they would write 
back and send you a copy of Battery Compounds and Solutions, a 
pamphlet issued by the Better Business Bureau of New York. They 
would make absolutely no statement that would bother them at all. 
They would say, “Enclosed for your information is Battery Com- 
pounds and Solutions which gives the position of the National Bureau 
of Standards and National Better Business Bureau on battery addi- 
tives.” I would like to make those letters a part of the record. 

The CuarrMan. That will be made a part of the record. 

(The documents referred to follow :) 

GLoBE-UNION INC., 


900 East KEEFE AVE., 
Milwaukee 1, Wis., January 3, 1950. 
Mr. Ernest SILva, 
Silva’s Auto Wrecking Co., 
1510 University Avenue, 
Berkeley, Calif. 

Dear Mr. Sriva: In reply to your letter of December 26, 1949, it has been 
our experience as a battery manufacturer that the use of additives to storage 
batteries has not been beneficial and, therefore, we, as a manufacturer, do 
not recommend the use of such materials. 

For your convenience we are enclosing a pamphlet on Battery Compounds 
and Solutions as issued by the National Better Business Bureau, Inc. 

Yours truly, 
GLose-UNION, INC., 
W. W. RUSSELL, 
Battery Sales Department. 
WWR: EM. 
Enc. 
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RATTERY COMPOUNDS AND SOLUTIONS—AN IMPORTANT STATEMENT ON THE SUBJECT 
or BaTTerRY ADDITIVES FROM THE NATIONAL BuREAU OF STANDARDS 


National Better Business Bureau, Inc., Chrysler Bldg., 405 Lexington Ave., 
New York 17, N. Y. 


Because of an increasing number of inquiries on so-called battery 
“dopes,” NBBB sought up-to-date information from the National 
Bureau of Standards on the subject for the information and guidance 
of media and the public. We quote below a statement dated March 
9, 1949, from Dr. BE. U. Condon, Director of the National Bureau of 
Standards. 


BUREAU OF STANDARDS STATEMENT 


“The National Bureau of Standards receives many inquiries about prepara- 
tions which are said to ‘charge’ or ‘rejuvenate’ storage batteries. Over a 
period of 25 years a large number of such battery additives have been exploited. 
Some 40 or 50 of these preparations have been tested and analyzed. For the 
most part these compounds and solutions have as principal ingredients either 
or both magnesium sulphate and sodium sulphate. In the hydrated condition 
these are known as Epsom salts and Glauber’s salt respectively. They are often 
used, however, in various lesser states of hydration in which case these common 
names do not apply. When the saits are dissolved in water solutions, it is 
immaterial whether hydrated or dehydrated salts are employed, provided the 
same actual weight of the salt exclusive of its water of hydration is employed. 
In various samples other constituents were indicated, including: aluminum 
sulphate, potassium sulphate, ammonium sulphate, several kinds of alum, glyc- 
erin, chromates, phosphates, sulphuric acid, salts of copper and iron, and 
organic coloring agents. Whatever effect these materials may have in a stor- 
age battery when added to the standard electrolyte for such batteries, this 
Bureau has never found any evidence that they affect the fundamental electro- 
chemical reactions which occur in the battery when it is charged or discharged. 


“Use of Epsom salts and Glauber’s salt 

“Occasionally automotive batteries may need a supplementary charge from 
an external source of power. This is usually evidence of some maladjustment 
of the operating conditions. These ‘charges’ are naturally a source of incon- 
venience and may be misunderstood by the nontechnical public. Too often these 
compounds are advertised with claims that the necessity for such charges is 
eliminated. In any case the supplementary charge, amounting to 100 to 150 
ampere hours, is emphasized, forgetting that the generator on the car sup- 
plies several thousand ampere hours to the battery in the course of a year. 
Advertising leaflets accompanying these compounds are usually careful to 
specify that the battery and the charging system on the car must be in mechani- 
cally good condition before using the material. If this were not so, the short- 
comings of the panacea would speedily become apparent. 

“Tt is, of course, possible that some material may eventually be found which 
would relieve the difficulties arising from abnormal operation of storage bat- 
teries, but none of the exploited materials which have been tested here have had 
any such merits. 

“Compounds of Epsom salts and/or Glauber’s salts and analogous materials 
under a seemingly endless variety of trade names, indicating their intended 
application to batteries, have come and gone without attaining any permanent 
acceptance by the public or the battery industry. 


“Advertising claims 

“Advertising leaflets which accompany these compounds often deal in gener- 
alities and make few specific claims the correctness of which could be deter- 
mined without long and expensive tests. These claims usually include such 
statements as: (1) charges battery, (2) reduces sulfation, (3) lessens chance 
of buckled plates and decreases sludge, (4) increases useful life, (5) helps pre- 
vent freezing, (6) retains charge longer, and numerous other statements. Some- 
times, simple ‘practical tests’ are described which may lead to false conclusions 
by those who are not familiar with the technical aspects of the subject. The 
ordinary user, of course, cannot compare the efficiencies of similar batteries 
treated with the material and others not so treated, nor can he determine whether 
the material extends the useful life of his battery. The usual treatment con- 
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sists of adding the material to the battery first then letting the motor run for 
about 20 minutes to one hour. As apparent proof of the merits of the material, 
the battery is ‘run down’ by stepping on the starter with the switch ‘off’ until 
the motor no longer turns over. The battery is then rested for a few minutes, 
turn the switch ‘on’ and step on the starter. The motor will start as indeed it 
should. 

“This test relies upon the well known recuperative property of storage bat- 
teries. The normal battery at high rate discharge only uses a small part of 
its useful capacity. On standing a short time the battery appears to have re- 
gained this capacity, since it will again operate for a short time at high rates. 
Carefully controlled tests are necessary in order to determine these points defi- 
nitely and none of these materials which have been tested here have produced 
any beneficial effect when added to the regular electrolyte. Some are definitely 
harmful. 


“The best electrolyte is in the battery 


“It is still evident that the best electrolyte for a storage battery is that pres- 
ently used by the battery manufacturers since years of research and experience 
have shown no other materials superior to the customary sulfuric acid and elec- 
trolyte of proper specific gravity.” 


Use Voids Factory Guarantee.—Battery manufacturers generally sell their 
products with a standard warranty or guarantee against failure caused by 
manufacturing defects. This guarantee is voided, manufacturers informed 
NBBB, by the introduction of any battery dope into their batteries. The reason 
for this is that many battery compounds contain impurities which are definitely 
harmful to batteries. Naturally manufacturers decline any responsibility for 
damage caused by tinkering with the original electrolyte. 





THE Etecrric Storage Barrery Co., 
ExiIpE BATTERIES, 
San Francisco 24, Calif., January 9, 1950. 
Sutva’s Auto WRECKING Co., 
1510 University Ave., Berkeley, Calif. 
(Attention: Mr. Ernest Silva.) 


GENTLEMEN: Your letter of December 26th to our General Offices at Phila- 
delphia has been referred to this office for reply. 

In response to your inquiry, attached is a folder on “Battery Compounds and 
Solutions,” issued by National Better Business Bureau, Inc., which we trust 
will answer your question. 

Your very truly, 
H. J. Tor, 
San Francisco Branch. 
HJT :MS 
Enc.—as indicated. 


ATLAS Suppty Co., 
22 BATTERY STREET, 
San Francisco 11, Calif., February 6, 1950. 
Mr. Davin M. Jacoss, 
Berkeley Grocery, 
2476 Telegraph Ave., Berkeley 4, Calif. 

Dear Mr. Jacoss: With reference to your letter of January 20, addressed to 
our Newark Office in regards to the use of a powder to increase the life and 
service of batteries. 

For your information we are enclosing a copy of a circular prepared by the 
National Better Business Bureau regarding Battery Compounds and Solutions. 
This explains in detail the inadvisability of using additives other than electrolyte 
in batteries. 

Very truly yours, 
Atias Suppry Company, 
H. W. Bowers, 
West Coast Manager. 
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WILLARD SToRAGE Barrery Co., 
246-286 E. 131sr Sr., 
Cleveland 1, Ohio, January 4, 1950. 

si.va’s AUTO WRECKING COMPANY, 

1510 Uniwersity Avenue, Berkeley, California. 

(Attention: Mr. Ernest Silva.) 
GENTLEMEN: We have had no information relative to the white powder 

ed Battery AD-X2 and suggest that before using it you send us a sample 
and we will have it analyzed in our Chemical Laboratory and advise you 
whether or not it is satisfactory for use in your batteries. 

From your letter it appears that this is one of the numerous storage-battery 
dopes Which are merchandised from time to time and we call your attention 
to page 20 of the enclosed AABM Service Manual where you will find the subject 

Battery Dopes” discussed thoroughly. 

Very truly yours, 
WILLARD STORAGE BaTTrery COMPANY, 
A. L. BLACKWELL, 
National Service Manager. 

ALB :AJ 

The CHarrmMan. We have heard the second call for a quorum; 
therefore, we will have to recess until 10 o’clock tomorrow morning. 
| understand we have this same room tomorrow morning. 

Mr. Ritchie, you think you could finish in about 30 minutes, unless 
you are interrupted by quite a number of questions that might be 
asked of you? 

Mr. Rrrcout. I believe that I could; yes, sir. I am terribly sorry 

did not g 1rough this morning. ough could do much 
I did not get through this morning. I thought I could d I 
better. 

The CHatmrMan. We are very sorry, too, but it was not entirely 
your fault because there were quite a number of interruptions by 
questions. We will resume tomorrow morning at 10 o’clock. 

(Whereupon, at 12:15 p. m., the hearing was recessed, to reconvene 
at 10 a. m., Tuesday, June 23, 1953.) 
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TUESDAY, JUNE 23, 1953 


Untrep States Senate, 
Setect Commirree oN SMALL BustNess, 
Washington, D.C. 

The committee met, pursuant to adjournment, at 10:05 a. m., in 
the caucus room, Senate Office Building, Senator Edward J. Thye 
(chairman) presiding. 

Present: Senators Thye (chairman), Ferguson, Hendrickson, 
Schoeppel, Sparkman, Gillette, Humphrey, Hunt, and Smathers. 

Also present: Robert A. Forsythe, chief counsel; Blake O’Connor, 
professional staff member; and William D. Amis, investigator. 

The Cuatrrman. The committee will please come to order so that 
we can proceed with the hearing. 

I hope this morning that we can refrain from asking the witness 
any questions until he has completed his statement. It w vill save time, 
and then after the statement has been completed, each and every one 
will be given an opportunity to ask as many questions as he likes. 

With that, Mr. Ritchie, you may proceed, sir. 


TESTIMONY OF JESS M. RITCHIE, PRESIDENT, PIONEERS, 
INC.—Resumed 


fr. Rrrcntm. Yes, Senator Thye, due to the interruptions yester- 
day, Mrs. Ritchie and I worked all night last night, and I have pre- 
pared a condensation of my statement. It covers the exhibits briefly; 
and if I may I would like to read this as rapidly as possible into the 
record, and then answer any questions that might come up. 

The Cuarrman. I realize, Mr. Ritchie, that if questions are con- 
stantly asked of a witness while he is endeavoring to make his state- 
ment, it does not do justice to the witness, because he cannot make his 
complete statement in such a manner that it is understandable when 
it is read. 

For that reason, I was hoping this morning that it would not only 
expedite matters, but it would be in all justice to you that you pro- 

ceed to carry right through. We will endeavor to do that with the 
other witnesses also. Then, after you have completed your statement, 
we will proceed with the interrogation, and everyone will have every 
opportunity to ask as many questions as he likes. 

We have no timetable or any schedule, so you may proceed. 

Mr. Rrremm. Thank you, sir. 

I mentioned yesterday that the potential of different metals wus 
discovered by accident—that was galvanic potential. To keep the 
record straight, Dr. Planté of France seems to be the first man who 
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was successful in working with the lead-acid battery which we are 
at this time discussing. It might be of interest to note that there has 
been no major chemical change in the lead-acid battery since it was 
conceived by Dr. Planté up to the time that we developed Battery 
AD-X2. 

We covered the period yesterday in a roundabout way from 1947 to 
August 1950, a period of time in which the product, Battery AD-X9, 
was condemned by Letter Circular 302 published in 1931, and dis- 
tributed by the National Bureau of Standards and the National 
Better Business Bureau, even though they had not claimed that the 
National Bureau of Standards had tested the product. 

I would like to insert a letter from Dr. Randall to the Director of 
the National Bureau of Standards of August 17, 1949, stating that 
the National Bureau of Standards had put first priority on sodium 
sulfate and magnesium sulfate, which was erroneous. 

Then I would like to insert a letter addressed to K. B. Willson from 
Dr. Randall—Mr, Willson was formerly the operating manager of the 
National Better Business Bureau and is presently its president— 
pointing out that the National Bureau of Standards has admitted 
that they have never tested battery AD-X2, and that he considers 
it wrong for the National Better Business Bureau to condemn the 
product without benefit of test. 

The Cuamman. Mr. Ritchie, you are asking that those letters be 
inserted in the record? 

Mr. Rirente. Yes, sir. 

The CuHatrrMan. They will be inserted in the record. 

(The documents referred to are as follows:) 


RANDALL AND SONs, 
CHEMICAL AND CHEMICAL ENGINEERING CONSULTATION, 
2512 Erna STREET, 
Berkeley 4, Calif., August 17, 1949. 

Re: File 1.8. 

Dr. E. U. Connon, 

Director, National Bureau of Standards, 
Washington 25, D. C. 

Dear Dr. ConndON: I have had no reply to my letter of January 10, 1949, ad- 
dressed to you, neither have I had any direct reply to my letters of July 27, 1948, 
and December 31, 1948, addressed to Dr. George W. Vinal of your Bureau. I 
wish to assure you that there was no thought of avoiding your office when I 
wrote to Dr. Vinal. My correspondence with Dr. Vinal was frank correspondence 
of one scientist with another. In a way, I sought to warn him of what was ahead. 
If protocol has been breached, please accept my humble apology. Personally, I 
feel aggrieved that I have been so ignored. Let me assure you that my com- 
ments are made in the interests of arriving at the truth without bias. You 
need have no hesitation about my sincerity. When the problems arising out of 
this AD-X2 (Protecto-Charge) matter were first presented to me, I was skeptical 
until I, myself, performed some key experiments, witnessed the condition of 
torn-down treated and untreated batteries, and talked with satisfied users who 
were in a position to know what they were talking about. I do not know all the 
answers, | am trying to find out. I wish to assure you that I am not being duped 
by my clients, Pioneers, Inc. and that they are making every effort to avoid 
undemonstrated statements. 

Let me also assure you at the onset that the present management of Pioneers, 
Inc. is attempting in every way possible to conduct their business in accord 
with the best ethics of the National Better Business Bureau. During the past 
year, all their advertising matter and publicity has been checked by the Oakland 
and/or San Francisco Branches of the Better Business Bureau and their pub- 
lished testimonials have been verified by the Manager of the Oakland Bureau. 
Dr. Frederick G. Sawyer of the San Francisco Office of the Chemical and Engi- 
neering News has also verified a number of the testimonials. 
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Vinal evidently. puts first. prierity upon. the equivalence of magnesium 
sodium sulfates dissolved in sulfuric acid and AD-X2 so dissolved. His 

~ ision is at first-sight reasonable, and this was my first conclusion. How- 
eyer. 1 have made sufficient bench tests and I have seen the results of other 


I, 


bench tests run by competent engineers at McClelland field. I have seen many 
itteries condemned by manufacturers representatives and competent battery 
maintenance men as not capable of being rehabilitated by recommended methods 


of Dr. Vinal and the manufacturers, restored to satisfactory service (some for a 

period of 2 years now ) with no other procedure than mechanical overhaul and 

ent. with AD-—X2, These observations convinee me that there is a real 

difference between a mixture of sodium and magnesium sulfates and the same 

salts which have been subjected to the treatment which results in AD-—X2 
der. If Dr. Vinal will carefully consider these facts, I am sure that he too 
arrive at the same conclusion as I. 

Dr. Vinal’s.published articles indicate that there is no deleterious effect of 
sodium and magnesium sulfates. His statement is that there is no beneficial 
effect. Our experience, that of practical battery men with whom I have had 
many interviews, and statements in the literature all indicate that sodium and 
magnesium sulfates or their mixtures do haye the property of alleviating “sulfa- 
tion” but that excessive shedding of active material accompanies the remedy and 
the battery soon fails after a few weeks...This is the basis for rejection of the 
use of the many “h' hly advertised” products promoted by those who do not 
hesitate to use misleading claims, unauthorized and misleading testimonials, and 
“ynethical methods” of conducting their business. For example, the “Duble- 
Power Chemical Co.” recently used my name, without authorization, in a mis- 
leading fashion, indicating that I had endorsed their product. 

[ enclose (marked “A’’) a copy of a paper which I delivered before the Analyti- 
cal Section of the American Chemical Society at the 1949 spring meeting in San 
Francisco, which discusses some of the theoretical aspects of the function of 
lead sulfate in the lead-acid battery. 

It is evident that much work needs to be done to further define the exact way 
in which lead sulfate in the battery is converted into “sulfation.” Some of this 
work may already exist in the secret files of the several battery companies. 

[ also enclose (marked “B”) a copy of a bench test run by myself. This was 
ndeed a very severe test, made to get a quick evaluation of AD—X2, and a mix- 
ture of sodium and magnesium sulfates. You will note that AD-X2 treatment 
was given the cell which appeared to be in the worst condition and no treat- 
ment to the cell in the best condition, at 7:30 a. m., June 24, 1948. Approxi- 
mately 87 ah were put in and 30 taken out before treatment, 72 ah more were 
put in, making a net input of 189 ah. At the 300-ampere breakdown test of 
8 p. m. June 24, 1948, the untreated cell reversed at the end of 16 minutes (80 ah 
out, or 67 percent rated capacity) while the AD-—X2 cell still had a voltage of 
1.65, and the salts treated cell 1.50 volts. The 300 ampere discharge so early 
after treatment is really too severe. 

I also enclose a copy of a similar test (marked “C’”’) by a reliable engineer at 
McClelland Field on August 25, 1948. Cell type III was treated with a mixture 
of 46 percent sodium sulfate and 54 percent epsom salts, type II with a 5 per- 
cent sodium sulfate and 95 pereent epsom salts and the third cell with AD—X2. 
After 15 minutes at 300 ampere (75 AH) the AD-X2 cell was cooler and the 
voltage was the highest. After 86 additional ah discharge, 161 in all, the volt- 
age of the AD-X2 cell was still 1.49 that of the salts treated cells having re- 
versed and dropped to -—-0.38 volts. This was a 120 ah ceil, condemned to junk 
out of an overseas Army vehicle. It had had an unknown number of cycles in a 
vehicle after treatment before this test, but was obviously in good condition. 

An additional test (marked “D”) on the same battery is shown. It was given 
280 ah input and the output was 152.5 ah. Here again the AD-X2 additive 
shows its superiority over the salts. These are only two of a large number of 
similar tests which show definite proof of AD-—X2 claims. This battery had had 
5) months in a vehicle after treatment. 

The above laboratory tests are in agreement with the field results. They are 
n direct opposition to those of the tests run at the New York Naval Shipyard, 
Brooklyn, N. Y., Report No. 5073 (NS-677-051) February 1949 in which emphasis 
was placed on the lack of response of 4 batteries which had been idle for 1 year 
after completion of a test (character not stated) and their negative plates were 
in a severely sulfated condition (20 percent of positive material had been shed). 

No reports have ever shown AD-—X2 to harm a battery. In view of the hun- 
dreds of junk batteries treated and sold by Pioneeers, Inc., and its authorized 
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dealers on a 12 month guarantee with negligible claims, and the testimonials of 
large intelligent users attesting very large direct item battery cost savings, it is 
silly to say that AD-X2 has no value. To claim that AD-X2 has no value is 
either to show extreme prejudice or undue influence on the part of those few 
battery manufacturers who make a profit from the sale of replacement batteries, 
Pioneers, Inc., give no publicity to the United States Government tests. When 
batteries are treated with AD—X2 the remaining warranty or guarantee period 
is assumed by Pioneers, Inc., when dealing with the general public, and the 
user is fully protected. This product should not be confused with those referred 
to in Letter Circular 302, or in your letter mentioned in my first paragraph. 
We plead fair, unbiased, and uninfluenced consideration by the National 
Bureau of Standards. 
With kindest personal regards, 
Very truly yours, 
Ranvatt & Sons, 
MERLE RANDALL, 
MR: gs. 
Enclosures. 
ec; Senator Knowland; National Better Business Bureau ; Pioneers, Inc. 


RANDALL AND Sons, 
CHEMICAL AND CHEMICAL ENGINEERING CONSULTATION, 
2512 Erna STREET, 
Berkeley 4, Calif., September 15, 1949. 
Mr. K. B. WILSON, 
Operating Manager, National Better Business Bureau, Inc., 
Chrysler Building, New York 17, N. Y. 


Dear Mr. Wii_son: Your new pamphlet “Battery Compounds and Solutions” 
is doing great mental and financial harm to my client, Pioneers, Inc., Manu- 
facturers and Distributors of “Battery AD-X2.” They follow a conservative 
marketing program and their product has met with overwhelming commercial 
success and acceptance by qualified battery users. 

I enclose herewith a photostat of a highly significant affidavit by Bd Bender. 
He is a recognized authority on the maintenance of heavy-construction equip- 
ment. Among his many responsible positions were : Maintenance Superintendent, 
Hetch-Hetchy Dam and Pipe Line Construction; same on San Francisco-Oakland 
Bay Bridge construction; same on Guam for Morrison and Knudsen Construc- 
tion Co., sea walls and jetties; same Conyes, large transportation and construc. 
tion company ; and Mechanical Superintendent for Bechtel International Corpo- 
ration, American-Arabian Pipe Line construction. Neither he, nor any of the 
published endorsers of “Battery AD-—X2” have any obligation to or interest in 
Pioneers, Inc. 

You have based your attitude towards “Battery AD-X2” on the statement 
of the National Bureau of Standards, which admits that it has not tested 
“Battery AD-X2,” because its chemical analysis is somewhat similar to that 
of previously tested materials. They have ignored not only definitely accepted 
facts as to the inhibition of aging or “sulfation” of lead sulfate, but also the 
effect of salts on overvoltage. They have also ignored the field results of 
competent disinterested observers with practical experience and adequate records. 

Pioneers, Inc., customers are satisfied, the manufacturers of replacement bat- 
teries are not, for the very obvious reason that they have lost many sales, be- 
cause the batteries treated with “Battery AD-X2” have remained in service 
beyond their expected life. To ignore the field results is highly dangerous and 
unfair. 

The reputation of the National Better Business Bureau and that of the Na- 
tional Bureau of Standards is being definitely undermined by your circulation 
of the pamphlet “Battery Compounds and Solutions.” The thousands of satis- 
fied users of “Battery AD-—X2” know that the statements in the pamphlet do not 
apply to the product which has saved them money. 

The factory guarantee of the battery manufacturer is assumed by Pioneers, 
Ine., when they treat a battery. The manufacturer can hardly object to this. 
This pamphlet is being circulated by representatives of battery manufacturers 
to users of “Battery AD-X2,” and to prospective customers, and when inquiries 
are made as to the use of the additive in batteries of their make. It is always 
implied, if not actually stated, that the contents of your pamphlet apply to 
“Battery AD-X2.” 
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The least that the National Better Business Bureau can do in the face of 
the damage being done, and done in the past, is to admit that “Battery AD-X2” 
will do what it claims, and to print on your “Battery Compounds and Solutions,” 
in RED in a prominent place a statement substantially as follows: 

“The statements herein do not apply to ‘Battery AD—X2.’ The manufacturers 
of ‘Battery AD-X2’ assume the factory guarantee for batteries treated by them. 
Their material has met all claims made by them.” 

Your very truly, 
RANDALL AND Sons, 
Mer_e RANDALL, 

MR:ab 

ce B. OC. Crittenden, Acting Dir. B. St. 

ec Senator Knowland, 

ec Mr. Green, Mgr. Dir. Nat. BBB. 

cc Jack Harris, Oakland BBB. 

ec J. A. Horton, Fed. Trade Comm, 

ce Ritchie. 

Mr. Rrremte. In fact, I believe, outside of one short statement here, 
these are all insertions; each statement is just a brief summary of 
what I am asking to insert. 

The Cuarrman. Then each of the requests that you make we will 
not act on them specifically, but they will be inserted as and when you 


have completed your statement. 

Mr. Rrremtm. Yes, sir. 

The CuarrMan. It will just be made a part of the record. 

Mr. Rrremte. Thank you. 

A letter and memo from Dr. Randall to the Director of the Bureau 
of Standards, Dr. E. U. Condon, dated November 10, 1949, pointing 
out that he is quoting our statements out of context, and confusing the 
issue, and that he is condemning the product without test. 

(The letter and memo, dated November 10, 1949, are as follows:) 


NOVEMBER 10, 1949. 
Dr. E. U. Connon, 
Director, United States Department of Commerce, 
National Bureau of Standards, Washington 25, D. C. 


Dear Dr. Connon: We wish to thank you for your letter of October 20. En- 
closed is a detailed reply to the specific questions asked by your Bureau. We 
would be most happy to attempt to answer any other queries. 

The true evaluation of any product is customer acceptance. Customer accept- 
ance of battery AD-X2 points to better battery service and reduced first-item 
battery expense. Lowered battery costs are strongly reflected by all battery 
AD-X2 customers, who have detailed cost records available on their annual 
battery expenditures before and after the adoption of battery AD-2X. Better 
service is also reflected in the enthusiastic reception of the product, which is 
evidenced by repeat orders. 

Obviously, battery AD—X2 does not charge a battery. It would not be true if 
we were to say that by the use of the product all “sulfation” is eliminated in 
a single charge. Our experience has shown that with battery AD-—X2 and charg- 
ing as outlined in paragraph 26, form 80, enough material is converted to allow 
a battery to function sufficiently for the generating system of the equipment in 
which it is used to complete the process in the normal day’s work. In the most 
Severe cases from 1 to 3 cycles, as outlined in paragraph 26, form 80, will be 
found to be effective. Our criticism of the cycling in the Government labora- 
tories was that the cycling had been done on the modified life-cycle basis. It is 
the intention of Pioneers, Inc., to prolong the useful life of batteries, and we can 
find no evidence where the life-cycle type of cycling could possibly add to the 
life and usefulness of a battery so cycled. 

Along this line I would like to compare your first quotation from my criticism 
of the various Government laboratories with what is actually stated in item 14, 
page 2, of form 80. You quote this paragraph, in part, as follows: 

“When a ‘sulfated’ battery is treated with AD-—X2, the ‘sulfation’ gradually 
lessens under the infimence of cycling (charge and discharge) or use of the 
battery. * * *” 
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We quote the entire paragraph: 

“WILL AD-X2 DISSOLVE ‘SULFATION’? YES. When a ‘sulfated’ bat. 
tery is treated with AD-X2, the ‘sulfation’ gradually lessens under the influence 
of cycling (charge and discharge) or use of the battery. The hardened ‘sy). 
fate’ is slowly converted into soft active material in firm contact with the grid.” 

We bring your attention to paragraph 27, Form 80, beginning in the center of 
the fourth line: 

“do not first attempt to charge cells then treat as prolonged charging on badly 
sulfated plates prior to treatment corrodes the positive grid.” 

You quote as follows a statement by Mr. Ritchie from his letter to the Navy 
Department and Signal Corps, dated August 17, 1949: 

“Any battery can be desulfated by cycling -(charge and discharge) without 
the use of “Battery AD—X2” providing it is mechanically sound and put through 
enough cycles.” 

The statement by Mr. Ritchie reads in full: 

“Any battery can be desulfated by cycling (charge and discharge) providing 
it is mechanically sound and is put through enough cycles. If the battery is 
badly sulfated this will be at the expense of the grid through (1) corrosion 
of the grid, (2) conversion of the grid to lead peroxide in the positive plate, ete.” 

In other words, completely ruining a battery which, if mechanically sound and 
treated with “Battery AD-—X2” in accordance with Form 80, could be expected 
to give many months of useful service. 

You also refer to item 10, page 2, of Form 80 which reads: 

“Can ‘sulfation,’ be removed from a battery by an electrical charge? ‘Sul- 
fation,’ if not too severe can be transformed to active material, to some 
degree at least by a series of charges and discharges.” 

It is obvious from the foregoing quotations that the paragraphs referred to 
in your letter should be considered in their entirety and not in part. If this is 
done, there should be no confusion as stated in the last paragraph of your 
letter. 

As to the Navy Test, we find it very difficult to understand why the bat- 
teries were given a charge of over 500 percent prior to treatment for test 
purposes, when it is direetly contrary to all instructions put out by Pioneers, Inc, 
We call your attention to paragraph 27, page 3, of Form 80. 

We have further difficulty in understanding the expenditure of money by the 
Navy on a test of such abused batteries that it could not possibly be of benefit 
to anyone. 

We agree that a product should stand on its own merits. We submit that the 
evidence of merit as furnished by the original affidavits from customers not 
financially interested in Pioneers, Inc., but who are seeking better battery service 
at less cost, is overwhelming. 

Pioneers, Inc. have had numerous instances of wholehearted acceptance of 
“Battery AD-—X2” by men at usage level, only to be turned down at the higher 
levels and without explanation. Here Circular Letter 302 and your letter of 
March 1949 published by the National Better Business Bureau, are no doubt 
factors. Yet, men who know the product and see the service of the treated 
batteries and who get credit for lowered battery expense, “raise their eyebrows,” 
when these two documents are mentioned. 

I understand some Government tests are quite favorable. The McClellan 
Field Test is the only fragment of such favorable test I have been able to see 
and study. 

Sincerely, 
MERLE RANDALL. 
MR:ab 
ec: Senator William F. Knowland. 
ce: Mr. K. B. Willson, National Better Business Bureau. 


NoveMBER 10, 1949. 
File 1.8/1102c 
Dr. E. U. Connon, 
Director, U. 8. Department of Commerce, 
National Bureau of Standards, Washington 25, D. C. 
Subject: Reply to Memorandum on AD-X2. 

1. When the “Standard Test for Additives for Storage Batteries” was proposed 
on May 20, 1948, we were still influenced by the tradition of the “Life Cycle Test,” 
We were then unaware of the tremendous influence of aging as a factor in 
battery performance in the field. While our experience with the May 20, 1948, 
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test is positive in showing a favorable response of sulfated cells to treatment 
with Battery AD-X2 (see exhibit marked “F”), it was found that it provided 
for too early application of continued discharge rates before the cell had had 
sufficient usage. 

It is obvious that it will require some exercise before the active material can 
be converted into the unaged variety, especially if this has been accompanied 
with the development of the larger crystals of lead sulfate. (See paragraphs 
98 and 26 of Form 80.) 

We had made an intensive study of the corrosion of lead anodes in hot sul- 
furic acid in connection with an entirely different matter, and had found the 
tremendous corrosive effect of discharge of oxygen in acid solutions, 

The effort often made to restore a “sulfated cell” by prolonged overcharge re- 
its not only in excessive shedding but also in excessive corrosion of the posi- 
e grid, bringing antimony into solution, and converting the protective skin 
ead peroxide on the positive grid to active material, thus shortening the life 
he grid. In formulating the “test of May 20, 1948,” the importance of this 
factor had also not been realized. 

Since the formulation of the May 20, 1948, test we have talked with repre- 
sentatives of the battery industry and find that all those with whom we talked 
as well as Harner (cited page 4 in letter of Sept. 28, 1949) see little correlation 
between the results of the “Life Cycle” test and the life performance of a bat- 
tery in automobile service. 

The principal shortcoming of our May 20, 1948, test is that it does not provide 
for standing in discharged condition for a sufficient time. Making the test 
at 110° F. or even higher might be a valid method of shortening the time in the 
discharged condition between cycles. 

We are frank to admit that we are as yet not able to propose a laboratory 
test, which can be made in a reasonable time, and simulate the excellent results 
that customers have achieved in the field. 

Iam sure that you must agree that demonstrated service is the final criterion 
of value. What I tried to say was that no present laboratory test parallels the 
performance of batteries treated with “Battery AD—X2.” I gave ample evidence 
that the “Life Cycle Test” is of very doubtful validity for determining the prob- 
able life of SLI batteries as actually used. 

I enclose marked Exhibit “R,” a new tentative test for additives which avoids 
some of the pitfalls of my May 20, 1948, test. 

I regard the part relating to measurement and analysis of the ratio of gases 
to charging current as important. 

We are now working on a measurement with rotameters of the amount of 
gas produced and its composition. If the indications of higher overvoltage in 
the presence of the additive are correct, then the additive should show rela- 
tively less gas (more active material converted). This is the only way we can 
account for the observation of relatively less water lost from the cell on use. 
(See Bender affidavit.) A better laboratory test is a challenge. 

Paragraph 14 of the leaflet is still valid. It does require exercise of the plates 
in severe cases to effect the conversion of “sulfation.” See paragraphs 26 and 
27 of Form 80. 

2. It is only possible to achieve the ideal operation outlined by constant at- 
tention, as in a large central telephone installation. The automobile battery, 
as used, certainly does not approach this ideal. Automobile service is hardly 
“floating,” as there are many periods of drain not closely followed by charging. 
‘Battery AD-—X2” has not as yet been shown to be harmful in any way, and 
certainly the theoretical and practical reasons for the use of an additive in slow- 
ing the aging are clear. The further the operating history of the battery departs 
from the ideal outlined, the greater is the need for the “medicine.” Savings in 
operation by users is sufficient reason. (See Bender affidavit.) An additive 
(lithium hydroxide) is used in the Edison Battery. Additives or expanders 
are used in forming plates for lead-acid batteries. 

3. By reducing the rate of aging, shrinkage from the grid, ete., in new bat- 
teries the money savings possible are greater than with batteries which had a 
part of their life wasted to a point of discard. Because previous additives had 
a tendency to shed the active material, it was the practice of the promoters to 
focus their sales effort on the “sulfated” battery, get a quick sale, and then 
disappear. Additives of the sodium-magnesium sulfate type, do have the prop- 
erty of enabling one to put a charge in a “resistant” battery. This is spectacular 
enough to effect immediate sale. While a large part of Pioneers, Inc., business 
is the restoration (with guarantee) of batteries which have been condemned 
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by dealers and manufacturers’ representatives, it is our firm belief based upon 
the experience of customers who have made thousands of treatments of new 
batteries, that a universal usage of “Battery AD-X2” in new batteries would 
largely reduce the battery replacement business, with a great saving of lead to 
the Nation, and expense to everyone concerned. One must remember in this 
connection, however, that the cost of treatment with “Battery AD-—X2” is nor- 
mally recovered by less than two months extension of the life of the battery. 

There are thousands of junked batteries treated with “Battery AD-X2” ip 
service 12 to 24 months after treatment. It is still true that some time in test 
may be saved by starting with already ‘’sulfated” and/or abused batteries. 

4. The Allen tester used is no longer manufactured. It consisted of an adjust- 
able carbon block rheostat capable of taking 300 amperes continuously at 6 Volts 
(considerable heating), an ammeter in series, and three voltmeters each con- 
nected to one of the three cells of the battery under test. 

Enclosure A is a copy of the paper “Aging of Lead Sulfate.” 

The enclosure, test B, was made with the above Allen tester. 

Enclosure C and D were made by the personnel of McClellan Field Air Base, 
who used their own equipment. 

Enclosure H to N are affidavits. 

Tests of enclosure C were made on the above Allen tester. 

5. In The Test of the Aerolite Battery (Enclosure B) the only instances of a 
recorded drop in voltage on reducing the current are on page 5, treated cell after 
drain of 77.5 ampere hours at 300 amp. The voltage was 1,72 for the treated 
cell, and after an additional one-half minute at 200 amperes it was 1.65 volts, 
which was 0.20 volts higher than that of the untreated cell (positive cell). (Note 
that after 14% minutes at 200 amperes and 1 minute at 100 amperes its voltage 
was back to 1.80. (Note that over 80 ampere hours at 300 ampere rate was taken 
out of a 120 ampere (20-hour rating) cell.) 

On a later run of the same test, page 6, July 1, 1948, 190 ampere-hours had 
been taken out of the treated cell at 300 ampere rate to 1.65 volts (165 ampere- 
hours to 1.75 volts “Battery AD-—X2” treated cell, 0.50 volts untreated cell) and 
after 4 minutes at 200 amperes the voltage was 1.60, which probably meant that 
there was a slight rise immediately the current was reduced. 

In all other cases recorded there was a rise in voltage when the current drain 
was reduced. 

In Enclosure C (Test at McClellan Field) the line “427/160” evidently repre- 
sents the open voltage of 1.91 volts after finish of the drain at 160 amperes rather 
than the drain voltage. The voltage 1.71 at 120 ampere drain is higher than the 
finish of 1.56 volts at 200 ampere drain. Note untreated cell is reversed at 
time 4: 25. 

In Enclosure D, after 20 minutes drain at 300 ampere rate (110 amp. hours), 
the voltage was 1.56, and with a continued drain for 2 minutes the voltage was 
1.53 volts. If the change of drain was made near 2.43, the voltage was then 
probably less than 1.50 (from the rate of fall at the time the change was made). 

We have observed a rather significant difference in the recovery of treated and 
untreated cells which have been drained to exhaustion of voltage, allowed to rest, 
and exhausted again, several times. The total ampere hours out of the treated 
cell is greater, but the recovery is slower, indicating that the active material has 
been used up to a greater extent in the treated cell. The capacity of a treated 
“sulfated” cell repeatedly drained to exhaustion seems to increase with each 
charge. This is just what would be expected of active material with a maxi- 
mum surface. 
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6. I enclose (Exhibit S$) a letter from Mr. Ritchie, of Pioneers, Inc., giving 
instructions to one of his service dealers for the handling of “junk batteries.” 
These directions are just what an experienced battery man would do, except that 
the use of a long equalizing charge is omitted as the use of an equalizing charge 
on badly sulfated batteries tends to corrode the positive grid. Pioneers, Inc., do 
not sell “Battery AD-—X2” for indiscriminate use by the inexperienced general 

} 


ara : . . ‘ 
». The Aerolite battery had been filled with 1,000 sp. gr. acid by the manu- 


facturer. The sp. gr. of the acid used with an “air dry” battery depends upon 
the experience of the operator so as to bring the battery to 1.280 when fully 
charge “dd. 

c. For test purposes this is covered in Dxhibit R. For commercial batteries 
still operating in vehicles we believe it is economical (see affidavits) to treat all 


batteries in the fleet. For “junk” and “shelf sulfated” batteries this is covered 
in Exhibit 8S. Mostly with shelf sulfated new batteries it is economical to adjust 
the fluid level and treat without further examination. 

7. Fig. 58, page 207, Vinal shows that the 300 ampere rate capacity is about 
0.40 that of the 20-hour rate capacity. 5.6 amperes per plate at 24 minutes (300 
ampere rate) or 14.2 amperes per plate at 20 hours (6 ampere rate). There is a 
mistype somewhere. Anyway, 105 ampere-hours at the 300 ampere rate is about 
the same as an exterpolated 260-hour capacity at the 20-hour rate. Another way 
of stating this is that we would expect only 48 ampere-hours at 300 amperes from 
this 120 ampere-hour battery as rated at 6 ampere or 20-hour rate, whereas we 
got 105 ampere-hours, 

Merite RANDALL. 


Mr. Rrrente. A patent owned by George Wood Vinal, Chief, Elec- 
trochemistry Section, National Bureau of ‘Standards; applied for May 
1945, issued June 20, 1950; ; making some of the same claims on extend- 
ing the life of batteries and diminishing shedding that we make for 
battery AD-X2; using magnesium sulfate to get porosity in his sepa- 
rators while we use battery AD-X2 to assist in maintaining porosity 
: the plates. Shop rights given to the Government, but patent owned 
by Dr. Vinal. 
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(The document above referred to is as follows:) 


June 20, 1950 G. W. VINAL 
BATTERY SEPARATOR 
Filed May 25, 1945 
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BATTERY SEPARATOR 


George W. Vinal, Washington, D. C. 






Application May 25, 1945, Serial No. 595,864 






2 Claims. (Cl. 186—145) 






Granted under the act of March 3, 1883, as amended April 30, 1928 ; 370 O. G. 757) 






This invention is concerned with electrolytic diaphragms, more particularly 
with separators used in secondary cells. 
Diaphragms, usually called separators in the battery art, are placed between 
alternating positive and negative electrodes of electrical cells. Primarily, the 
necessity for these separators is to prevent adjacent electrodes from coming into 
contact With each other, thus creating an internal short circuit which is ruinous 
to cell operation. 

\ second reason for the use of separators is to prevent the growth of “trees” 
which can reach from electrode to electrode and create an effective current bridge. 
Still another reason is to support and retain active material of the plates in its 
proper and useful place. 

Further, separators space the electrodes and thereby provide an adequate 
amount of electrolyte volume between plates. 

Batteries charged and dry, ready to provide current merely on addition of 
electrolyte, are substantially a necessity in many military situations. They 
should be dry for transportation purposes, and charged so that they may be 
readied for service with the least manipulating and in the least time possible. 

Thus, there is established the demand for a battery separator which will: 

(1) Be made of available materials; 

(2) Constitute an adequate diaphragm, separator, and spacer between plates 
of opposite polarity in storage batteries ; 

(3) Permit adequate electrolytic conduction and prevent metallic conduction ; 

(4) Be capable of being stored in the dry condition without impairment of 
qua lity. 

[It is, accordingly, an object of my invention to provide such a diaphragm having 
all the needed properties and qualities. 

More specifically, it is an object of my invention to provide novel battery 
separators which constitute complete and adequate diaphragms and spacers for 
wet cells, are not liable to spoilage due to dry storage, will stand up under charg 
and discharge, will give long battery life on shelf and in service, and will be 
easily made from available materials. 

Other objects and advantages of my invention will be in part referred to herein 
and in part obvious from the following disclosure. 

Fig. 1 illustrates a preferred embodiment of my invention, and is a cross section. 

Fig. 2 is a further illustration of the form shown in Fig. 1. 

Fig. 83 shows a slightly different separator, and 

Fig. 4 indicates still a third form of separator in accordance with my invention. 

Broadly, my invention resides in the discovery that plastic films naturally 
permeable or electrolytically conducting or which may be made so may be used 
advantageously as battery separators in combination with other materials. 

Referring to Figs. 1 and 2, there will be seen a preferred form of my new 
Separator, consisting in this instance of two mats of glass floss 1, between which 
is placed a plastic film 2. 

I have determined the usefulness of films formed from thermoplastic materials, 
for example, polyvinyl alcohol, polyvinyl acetate, methyl cellulose, carboxymethyl] 
cellulose, polyvinyl butyral, ethyl cellulose, polystyrene, and various forms of 
nylon. Certain of the materials are not naturally permeable in film form, but 
may be made so, as by incorporating a soluble salt or a plasticizer subsequently 
leached out of the film. In order to make porous films of either ethyl cellulose 
or polystyrene which are not naturally permeable in film form, potassium sulfate 
or magnesium sulfate is incorporated therein as these salts may be readily 
leached out of the film. A plasticizer for producing the same result in ethyl 
cellulose is hydrogenated methyl abietate, known by the trade name of ‘“Her- 
colyn,” which can be removed by an organic solvent. 
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Glass floss is an eminently suitable material for the fibrous mat. Other fibrous 
materials of like physical form, such as a fibrous plastic, may be used. Polysty. 
rene floss is an example of fibrous plastic which is compressible into thin sheets 
when subjected to heat. 

Physically, the permeable film 2 may be used with two fibrous mats 1, as indi- 
cated in Figs. 1 and 2. Without attaining all the advantages of that construction, 
only one mat may be used, this being illustrated in Figs. 3 and 4. Fig. 3 further 
suggests a corrugated construction which may be employed in any case, while 
Fig. 4 is intended to indicate a more or less secure bond between the glass mat 
and the plastic film, which may be advantageous, say for purpose of ease of 
assembly with the plates when making up the cell. In Fig. 3, 11 refers to the 
glass mat, 12 to the film. In Fig. 4 the glass mat 21 is bonded to film 22. A 
suitable bonding agent is formaldehyde or its compounds which will bind with 
the plastic film when heat and pressure is applied. 

The preferred construction shown in Figs. 1 and 2, however, attains all the 
advantages possible. The two glass floss mats are excellent for retaining the 
active material on the electrodes, while at the same time their porous structure 
accommodates large amounts of electrolyte and allows adequate circulation, 
The mats act as supports for each side of the fragile plastic film, which thereby 
may be extremely thin. This feature is of value in permitting high drain, though 
in batteries designed for low drain thicker films are satisfactory. The sheets 
may be bonded, as suggested in Figure 4. 

The plastic film used must be water permeable and electrolytically but not 
electronically conductive. The film also must allow the flow of current, and 
must be little affected by the electrolyte employed. Other materials than those 
I have named, but having the qualities referred to, will be found useful. 

Any of the forms described will be unharmed by dry storage and will conse. 
quently be adapted for the manufacture of dry charged batteries. All will prevent 
treeing. 

The invention herein described and claimed may be manufactured and used 
by or for the Government of the United States of America for governmental 
purposes without the payment of any royalties thereon or therefor. 

I claim: 

1. A battery separator comprising at least two members, one being a sheet 
of fibrous glass floss and a second being a thin film of regenerated cellulose. 

2. A battery separator consisting of glass floss mats bonded on each side of a 
regenerated cellulose film. 

GrorGe W. VINAL, 
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4Claims. (Ci. 1836—106) 
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Our invention relates to an improved alkaline primary battery. More speci- 
fically we disclose a primary battery using a high normality alkaline electrolyte 
with an agent to counteract the effect of soluble ionic and colloidal positive 
electrode particles from either dispersing into the electrolyte or depositing on 
the negative electrode. 

Batteries are known in the prior art, using a consumable zine electrode together 
with an alkaline electrolyte. However, such cells have suffered from the dis- 
advantage that increased normality of alkaline electrolytes results in increased 
corrosion of the zinc. This results from the transferring of positive particles 
to the zine causing a further reduction of wet shelf life particularly where readily 
reducible positive electrodes are used to reduce polarization. Prior art batteries 
have also suffered from the disadvantages of being able to produce only a portion 
of the theoretically available energy and to operate at reduced efficiency at both 
iow and elevated temperatures. 

In accordance with our invention an alkaline electrolyte with an added agent 
is disclosed which effectively increases the wet shelf life of an alkaline primary 
battery. 

Also in accordance with our invention a battery is produced having the ability 
to withstand a high continuous rate of discharge without appreciable decrease 
in voltage. 

Further in accordance with our invention provision is made for restricting the 
circulation of electrolyte about the electrodes. 

Our invention is further characterized by the provision of means to prevent 
the dissolving of anode and cathode material by the electrolyte. 

Another feature of our invention resides in the fact that an extremely large 
share of the theoretical capacity of the battery may be utilized. 

Still another characteristic of the battery structure which we disclose is the 
light weight per ampere hour of capacity. 

A still further characteristic of our invention resides in the fact that the 
desirable discharge characteristics are maintained in spite of operation at the 
extremes of temperature likely to be encountered in use. 

Our invention also resides in features of construction, combination and arrange- 
ment herein described or disclosed. 

In the drawings: 

Figure 1 is a section view of one embodiment of a battery constructed in 
accordance with our teachings ; 

Figure 2 is a sectional view of a preferred embodiment using a filler material 
in the electrolyte chamber and an electrolytic silver peroxide anode. 

Figure 3 is a characteristic plot showing the discharge curve of a battery of 
the type shown in Figure 2. 

In Figure 1 the battery case 10 consists of a zine can which serves as the outer 
negative electrode. Suspended within the can, for example, by means of insula- 
tion 12, is the electro-positive electrode 14 which, in our preferred embodiment, 
may have a metallic core 16 brought out toa terminal 18. The space 22 between 
the electrodes is occupied by the electrolyte which preferably consists of sodium 
hydroxide together with certain buffering compounds which will be described in 
detail below. 

Figure 2 shows structure similar to that in Figure 1 except for the addition 
of filler material 24 which preferably consists of nylon, polystyrene, chopped 
asbestos or similar inert material. In this embodiment the active positive elec- 
trode consists of an electrolytic silver peroxide body 20 of the formula Ag.O:. 

Many primary battery applications require a high discharge rate at a substan- 
tially constant voltage and a slow rate of deterioration upon standing in the wet 
condition during a period of storage or dormancy. Such applications are par- 
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202 ticularly numerous in military and naval equipment where light weight and 
dependability after a period of storage are of paramount importance. 

In order to prevent corrosion during storage, various means have been devised 
for releasing the electrolyte immediately prior to use. This has been accom- 
nlished, for example, by the breakage of a breakable glass container or diaphragm. 
The use of such batteries, however, is accompanied by the disadvantage that a 
mechanical force is required to accomplish the release of the electrolyte and 

irther that corrosion takes place at a high rate during the dormancy period 
tween periods of intermittent heavy discharge. Further, such batteries cannot 
be made of optimum size since separate provisions must be made for the storage 
of the electrolyte out of contact with the electrode. 

An inherent requirement of a battery having a high discharge rate is an active 

r) negative electrode and a plentiful supply of ions in the electrolyte. The use of 





zinc, zinc alloy or zine containing material as the consumable negative electrode 
is desirable since zinc is a fairly active metal and is both inexpensive and widely 
used in battery manufacture. Because of the high ionic dissociation of sodium 
hydroxide, potassium hydroxide and similar alkali metal hydroxides, water solu- 
tions of these compounds are normally considered satisfactory electrolytes. To 
produce a workable battery the zine and alkaline hydroxide require in addition 
an electrode electropositive to zinc and a supply of oxygen to prevent polarization 
of the cell. For example, we have found that electrolytic silver peroxide is 
1ecompanied by certain novel advantages when used as the positive electrode. 
The equation of the reaction taking place at the electrolytically formed silver 
peroxide electrode is as follows: 













Ag0+2H*+2e -Ag+H:0 


As stated above the use of a concentration of the hydroxide electrolyte 
sufficiently great to enable a high discharge rate seriously corrodes the zinc 
electrode. In this case the zinc is dissolved by the solution, entering the soiution 
as zinc hydroxide. The corrosion of the zine electrode is aggravated by any 
impurity in or on the zine tending to set up electric couples thereby producing 
ocal action. In the case of the positive electrode, it has been found that, for 
example, where a silver peroxide electrode is used both silver peroxide and silver 
oxide enter the solution in the ionic and colloidal state; however, this solubility 
is small. 

The zine electrode cannot be protected from these silver ionic and colloidal 
particles in the electrolyte by conventional separators or special semipermeable 
films because of the minute particle size. As previously stated it is necessary to 
prevent the transference of such particles in order to maintain the zinc electrode 
free from undue corrosion. Thus it is necessary to have an electrolyte compound 
of the proper hydroxyl ion concentration plus an additional ingredient which 
has the property of collecting the colloidal and ionic silver into conglomerates of 
such a size that a separating medium as stated above is effective in stopping 
any deposit of positive electrode material, for example, silver, on the zine elec- 
trode. Such an ingredient is herein termed a “salting out” medium and the action 
i “salting out” effect. In addition, these materials act as buffers in maintaining 
the hydroxyl ion concentration substantially constant. 

We have found that the salting out effect may be accomplished with a number 
of materials to be described. In a typical application satisfactory results have 
been attained with an electrolytic silver peroxide positive electrode and zinc 
negative electrode in an alkaline medium to which these materials are added in 
varying amounts. In addition to conventional alkaline hydroxides, water solu- 
tions of alkali metal ethylates with or without additional ingredients disclosed 
below are effective. The materials found most effective as “salting out” materials 
; are the alkali metal zincates and boric acid solutions of alkaline hydroxides form- 
: ing the alkali metal borate. 

The following examples illustrate the method of preparation of the “salting 
out” buffering solutions mentioned. It will be understood that any alkali metal 
hydroxide may be used in such preparation without appreciably affecting the 
“salting out” and buffering action. 
































Example 1.—Potassium ethylate 






Potassium ethylate was prepared from potassium hydroxide and ethyl alcohol 
combined in molecular proportions with the addition of a small amount of water 
to facilitate solution of the hydroxide. The reaction proceeds according to the 


equation 
C:.H,;OH+KOH -C.H,OK+ H,0 
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The solution was refluxed for several hours and evaporated to a pasty condition 
to form the potassium ethylate used in making up the electrolyte, Sodium 
hydroxide may be substituted for potassium hydroxide if desired. A satisfactory 
electrolyte was formed using 30% to 60% of the alkali ethylate in water solution 
alone. It was found that the addition of from 3% to 35% zinc oxide or from 
7% to 35% boric acid increased the salting out effect. 






















Brample 2.—Sodium hydroride—sodium zincate solution 


A solution of sodium zincate in sodium hydroxide was prepared in the following 
manner: Zine hydroxide prepared by precipitation from zinc chloride by ammo- 
nium hydroxide was shaken for 12 hours with a solution containing an equivalent 
amount of sodium hydroxide to react according to the equation 














Zn(OH).+2Na0H — Na.ZNO.+2H,0 


After warming on the water bath for two hours, the solution was filtered. Equal 
parts of the filtrate and water by volume were added to a 14 normal sodium 
hydroxide solution in such proportions to produce a solution with a pH value 
of 9.8. 

Satisfactory sodium zincate solutions were formed in accordance with the above 
reaction using from 10 to 50% of sodium hydroxide with 3% to 35% zine hydrox- 
ide. If potassium hydroxide (10% to 50%) is used in place of the sodium hydrox- 
ide, the range for zinc hydroxide is 1% to 5%. 











Example 3.—Sodium hydroride—boric acid solution 


With the object of preparing buffered solution of sodium hydroxide having 
relatively low pH value, various amounts of boric acid were dissolved in 25 milli- 


liter portions of 14 normal sodium hydroxide. The reaction is believed to 
proceed as follows: 


H.B0O;+3Na0H — Na,BO:+3H,0 
H,BO,+Na0H 


or 





NaBO.+2H:0 






A solution consisting of 1.87 grams of boric acid in 25 milliliters of 14 normal 
sodium hydroxide solution resulted in a pH value of 9.25. 

It was found that an electrolyte may be formed in accordance with the above 
reaction using from 10% to 50% alkali metal hydroxide with 7% to 35% boric 
acid. 

The use of a buffer is known in the art in connection with other chemical reac- 
tions, especially those encountered in qualitative and quantitative analysis. 
Upon depletion of the hydroxyl ions during the use of the battery, additional 
hydroxyl ions are supplied by the hydrolysis of the potassium ethylate, sodium 
zineate or sodium borate in the three examples given. This maintains a constant 
concentration of hydroxyl ions. The salting out materials act both as a buffering 
agent and also to accomplish the salting out of silver ions and colloidal particles. 

While the use of a salting out solution results in a marked decrease of electrode 
deterioration, further improvement can be obtained by the use of a filler material 
to prevent free circulation of the electrolyte. In the case of the negative zinc 
electrode, reduction of circulation results in the holding of zine ions near the 
electrode thereby causing an increase of zinc hydroxide in solution to the extent 
that formation of further zine ions is inhibited. This enables relatively high 
hydroxyl ion concentration to be used without excessive corrosion of the zinc. 
We have found that asbestos in the chopped or fibrous form, nylon fiber, polysty- 
rene fiber, or similar inert materials allowing the passage of ionic current but 
inhibiting circulation and migration of the coagulated colloidal particles are 
satisfactory filler materials. The material should preferably have no chemical 
reducing effect on the positive electrode. 

As previously stated in the above example we have found that electrolytic 
silver peroxide is extremely suitable as a positive electrode material, particularly 
because of its readily reducible nature. The chemical reaction taking place in 


the cell using electrolytic silver peroxide and zinc electrodes is probably expressed 
by the following reactions: 
















Zn +2Na0H-+ Ag.O, Na.ZnO.+H.0+Ag.0 
Zn+2Na0H+Agzg:.0 — Na:Zn0O;+H,0+2Ag 
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The suitability of silver peroxide as a positive electrode material has been found 
+o be somewhat dependent on the method of formation. It has been found that 
desirable characteristics are obtained when the silver peroxide is formed electro- 
lytieally from a pure silver electrode. The process of formation using the silver 
electrode as the positive pole is believed to take place in two steps; first, the 
production of silver oxide, secondly, the production of the peroxide from the oxide. 
This is indicated by the formation curve shown in Figure 3. It is believed that 
the rises in voltage during formation are respectively due to the complete forma- 

, of silver oxide from silver, and the complete conversion of the lower oxide to 
the peroxide form. 

Satisfactory positive electrodes have also been produced by applying silver oxide 
in paste form on a metallic screen or other backing, reducing to silver either 
electrolytically or by means of a flame, and oxidizing electrolytically to the silver 
peroxide as discussed above. Electrolytic formation is believed advantageous 
because of the spongy texture of the peroxide formed. Other means of forming 
the silver peroxide positive electrodes will appear to those skilled in the art. 
For example, silver peroxynitrate of the formula Ag;NO» may be used as a start- 
ing material and reduced by some means, for example the application of hot 
water, to form silver peroxide. However, such chemical methods do not produce 
a low resistance electrode comparable to that produced electrolytically. 

The desirability of using a filler material to inhibit the corrosion of the nega: 
tive electrode has been discussed; however, we have found that filler material 
utilized in accordance with our teachings can also be used to greatly reduce corro- 
sion of the positive electrode. The high concentration of sodium hydroxide tends 
to attack the silver peroxide positive electrode for two reasons: first, because of 
the solubility of both silver oxide and silver peroxide in strong concentrations of 
sodium hydroxide; secondly, because high hydroxyl ion concentration encourages 
the dispersion of silver oxide and silver peroxide from the parent mass in col- 
loidal form. Such colloidal material unless impeded gradually drifts to the 
zine electrode where it combines with the zine to aggravate the corrosion at the 
negative electrode. Various types of cellulosic materials were investigated in 
order to produce a barrier pervious to ions but which would impede colloidal 
particles. It was found however that the use of cellulosic materials was not 
desirable since the barrier material acted as a reducing agent, reducing the silver 
oxides to metallic silver and thus adversely affecting the positive electrode. 

Thus it is seen that the use of a salting out material aids in reducing the col- 
loidal drift since as indicated by our studies, the acid ion causes the aggregation 
of the colloidal particles to particles of such a size that the migration is more 
easily inhibited by the filler material. 

Both sodium hydroxide and potassium hydroxide have been mentioned above 
as a plentiful source of hydroxyl ions. However, in our preferred embodiment, 
we have used sodium hydroxide since the zincate formed at the time of discharge 
is more soluble in sodium hydroxide than potassium hydroxide. Stated another 
way Sufficient zincate can be added to the battery initially to serve as an effec- 
tive buffer without approaching the saturation point. Thus as the zincate is 
formed during the discharge it will be soluble and not cause a lowering of battery 
capacity. If potassium hydroxide is used with a zincate buffer it is necessary to 
use a practically saturated solution of zineate to obtain sufficient buffering action. 
Thus zineate entering the solution as a result of discharge will reach saturation 
and start to precipitate early in the discharge. Such precipitation reduces the 
effective plate area available for discharge. 

In Figure 3 two typical discharge characteristic curves are given. It will be 
seen that either a silver oxide or an electrolytic silver peroxide positive electrode 
results in a practically constant voltage discharge curve. The advisability of 
using an electrolytic silver peroxide is indicated graphically by the fact that the 
area under the silver peroxide curve is more than 50 percent greater than that 
under the silver oxide curve, indicating a greatly increased energy output where 
en electrolytic silver peroxide is used. No break in the discharge curve occurs 
as the peroxide changes to the simple oxide form. We have found that a slow 
electrolytic formation of the silver peroxide anode causes increased available 
energy for a given weight of battery material. 

It will be seen from the above that we have produced a battery having distinct 
advantages over batteries used in the prior art, particularly with regard to shelf 
life, sustained voltage during high rates of discharge, and available energy per 
unit weight. We have shown a specific mechanical construction in Figures 1 and 
2; however, it will be obvious to one skilled in the art that batteries constructed 
according to our teachings may take any desired structural form without appre- 
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ciable effect on electrical output. While we have shown and described particular 
embodiments of our invention, it will occur to those skilled in the art that various 
changes and modifications can be made both chemically and mechanically with- 
out departing from our invention and we therefore aim in the appended claims to 
cover all such changes and modifications that follow in the true spirit and scope 
of our invention. 

The invention described herein may be made and used by or for the Government 
of the United States for governmental purposes without the payment to us of 
any royalties thereon or therefor. 

What we claim is: 

1. An electric battery comprising a zinc negative electrode, a silver peroxide 
positive electrode, an electrolyte comprising sodium hydroxide and a salting out 
material consisting of an alkali metal ethylate soluble in said sodium hydroxide 
solution. 

2. An electric battery comprising a zine negative electrode, an electropositive 
electrode and an electrolyte including an alkali metal ethylate in water solution, 

3. An electric battery comprising a zinc negative electrode, an electropositive 
electrode, and an electrolyte consisting of 30 to 60% alkali metal ethylate, 
3 to 35% zine oxide and the remainder water. 

4. An electric battery comprising a zinc negative electrode, an electropositive 
electrode, and an electrolyte consisting of 30 to 60% alkali metal ethylate, 7 to 
35% boric acid and the remainder water. 

Irvine A. DENISON, 
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Mr. Rircnte. Purchase order from the United States Army Trans- 
portation Corps, San Francisco Port of Embarkation, dated March 
1949, for $3,500 worth of Battery AD-X2. These people found Bat- 
tery AD-X2 to be beneficial. These people were stopped from using 
the material by orders from higher authority. 
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Mr. Rrrente. Dr. Randall passed away on March 17, 1950. He 
advised me not to change anything and not to divulge anything on 
the formula or process. 

As an exhibit, a purchase order from the United States Marine 
Corps, San Francisco Supply Depot, dated August 7, 1950, for 
$10,996.20 for battery AD-X2. 

(The document above referred to is as follows: ) 
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Subject to an appropriation by the Congress 


UNITED STATES MARINE CORPS 










dmm 


LS Le Requisition No. DQSF (109-50) M.T. for Barstow 
Opening date__._____._-_-_-----. Negotiated Contract No, N52m-25212 


The articles of services to be furnished under the particular item number, the 
price, the time and place of delivery thereof, the specifications and preference 
rating and any other special provisions pertaining thereto are as follows: 
Pioneers, Inc., 

2411 Grove Street, Order No. 16423. 
Oakland 12, California. Dated: Sex cea 1950. 















y | ee 
Item No. Quay Article | Price | Unit | Total 




















$1. 6634} ea____-| ..$10,000. 00 





1 | 6,000 pkgs.._| (treatment units) Battery AD-X2antisulfation 
| agent sufficient to treat approximately 1,000 
| 9T lead-acid storage batteries; having a 
| volume content of 5.78 (per cell) quarts; each 
| battery requiring 6 treatment pkg per battery 
of three cells, AD-X2 to be packed 3 envelopes 
per package. 12 packages per carton, 25 car- 
| tons per case. | | 
.s.. 7 | For furnishing all necessary supervisory per- 996.20 | job... 
|  sonne! for the application of above-mentioned 
| | treatments. | | 










i 
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| Si micchdae 


ce. ee” lee hens | 10, 996, 20 


Please substitute for copies previously furnished. 

Discount.—Item 1—2% 20 Days; Item 2—Net. 

Delivery.—F. o. b., Barstow Annex (Marine Corps Depot of Supplies), Bar- 
stow, California, consigned to the Commanding Officer (Motor Transport) 
thereat on or before 7 August 1950. 

Complete application to be finished on or before August 21, 1950, and at such 
time batteries are to have been charged and checked. 

Guarantee.—Contractor hereby warrants that all batteries charged are guaran- 
teed for a period of one year and/or twelve (12) service units. 

Payment.—Render invoice in SEXTUPLICATE to the Depot Quartermaster, 
U. S. Marine Corps Depot of Supplies, 100 Harrison Street, San Francisco, Cali- 
fornia. 

Note.—Copy of “NOTICE,” containing stipulations pertaining to the Walsh- 
Healey Public Contracts Act, is attached for posting by your company. This 
contract executed pursuant to ASPA-—PL-413, Section 2 (c) 2. 

1711106.11 MCT&F FY 1951—QMGMC Auth, 807, 089, 87119 A. 


Mr. Rrrcenie. A purchase order from the United States Marine 
Corps, San Francisco Port of Embarkation, dated September 27, 1950, 
for $2,994 for battery AD-XQ2. 

(The document above referred to is as follows:) 





















CONTRACT 


UnitTep States MARINE Corps 
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Negotiated Contract No. N52m-—25483 ASPA-PL-413, Section 2 (c) 2. 
Pioneers, Inc., Contractor. 
Contract for antisulfation battery agent. Amount, $2,994.00. 


Place: U. 8S. Marine Corps Depot of Supplies, 100 Harrison St., San Francisco, 
California. 
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This contract, entered into as of 27 September 1950, by and between the UNITED 
Srares oF AMERICA, hereinafter called the Government, represented by the con- 
tracting officer executing this contract and ProNerrs, Inc., (i) a corporation 
organized and existing under the laws of the State of California, (ii) a partner- 
ship consisting of , (iii) an individual trading as , whose 
address is 2411 Grove Street, Oakland 12, California, hereinafter called the 
Contractor. 

Witnesseth, that the parties hereto do mutually agree as follows: 


GENERAL PROVISIONS 
1. Definitions 


As used throughout this contract, the following terms shall have the meanings 
set forth below: 

(a) The term “Secretary” means the Secretary, the Under Secretary, or 
any Assistant Secretary of the Department and the head or any assistant 
head of the executive agency ; and the term “his duly authorized representa- 
tive’ means any person or persons or board (other than the Contracting 
Officer) authorized to act for the Secretary. 

(b) The term “Contracting Officer” means the person executing this con- 
tract on behalf of the Government, and any other officer or civilian employee 
who is a properly designated Contracting Officer; and the term includes, 
except as otherwise provided in this contract, the authorized representative 
of a Contracting Officer acting within the limits of his authority. 

(c) Except as otherwise provided in this contract, the term “‘subcontracts” 
includes purchase orders under this contract. 

2. Changes 

The Contracting Officer may at any time, by a written order, and without notice 
to the sureties, make changes, within the general scope of this contract, in any one 
or more of the following: (i) Drawings, designs, or specifications, where the 
supplies to be furnished are to be specially manufactured for the Government 
in accordance therewith; (ii) method of shipment or packing; and (iii) place 
of delivery. If any such change causes an increase or decrease in the cost of, or 
the time required for, performance of this contract, an equitable adjustment 
shall be made in the contract price or delivery schedule, or both, and the con- 
tract shall be modified in writing accordingly. Any claim by the Contractor for 
adjustment under this clause must he asserted within 30 days from the date of 
receipt by the Contractor of the notification of change: Provided, however, That 
the Contracting Officer, if he decides that the facts justify such action, may 
receive and act upon any such claim asserted at any time prior to final payment 
under this contract. Failure to agree to any adjustment shall be a dispute con- 
cerning a question of fact within the meaning of the clause of this contract 
entitled “Disputes.” However, nothing in this clause shall excuse the Contractor 
from proceeding with the contract as changed. 


3. Prtras 


Ixcept as otherwise provided in this contract, no payment for extras shall be 
made unless such extras and the price therefor have been authorized in writing 
by the Contracting Officer. 


4. Variation in quantity 
No variation in the quantity of any item called for by this contract will be 
accepted unless such variation has been caused by conditions of loading, shipping, 


or packing, or allowances in manufacturing processes, and then only to the extent, 
if any, specified elsewhere in this contract. 


5. Inspection 


(a) All supplies (which term throughout this clause includes without limita- 
tion raw materials, components, intermediate assemblies, and end products) shall 
be subject to inspection and test by the Government, to the extent practicable at 
all times and places, including the period of manufacture, and in any event prior 
to final acceptance. 

(b) In case any supplies or lots of supplies are defective in material or work- 
manship or otherwise not in conformity with the requirements of this contract, 
the Government shall have the right either to reject them (with or without 
instructions as to their disposition) or to require their correction. Supplies or 
lots of supplies which have been rejected or required to be corrected shall be 
removed or corrected in place, as requested by the Contracting Officer, by and at 
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the expense of the Contractor, promptly after notice, and shall not again be 
tendered for acceptance unless the former tender and either the rejection or 
requirement of correction is disclosed. If the Contractor fails promptly to remove 
such supplies or lots of supplies, when requested by the Contracting Officer, and 
to proceed promptly with the replacement or correction thereof, the Government 
either (i) may by contract or otherwise replace or correct such supplies and 
charge to the Contractor the cost occasioned the Government thereby, or (ii) may 
terminate this cotnract for default as provided in the clause of this contract 
entitled “Default.” Unless the Contractor elects to correct or replace the supplies 
which the Government has a right to reject and is able to make such correction or 
replacement within the required delivery schedule, the Contracting Officer may 
require the delivery of such supplies at a reduction in price which is equitable 
under the circumstances. Failure to agree to such reduction of price shall be 
a dispute concerning a question of fact within the meaning of the clause of this 
contract entitled “Disputes.” 


Mr. Rircute. Remarks: This material was sold at the beginning 


of the Korean police action and was used in batteries from 5 to 7 
years old which were unattainable on the market at that time. By 
using Battery AD-—X2, the Marine Corps reduced the charging time 
of these batteries from 7 days to 30 hours. 

Insert: October 27, 1950, University of San Francisco report of 
continuation of test from December 13, 1949, on battery AD-X2, 
Incidentally, I checked on these batteries in the latter part of 1952, 
and they were still functioning satisfactorily at the time. This re- 
yort is signed by Karl J. Waider, chairman, department of physics, 
Einiversity of San Francisco. 

(The document above referred to is as follows :) 


UNIVERSITY OF SAN FRANCISCO, 
DEPARTMENT OF PHYSICS, 
San Francisco 17, Calif., October 27, 1950. 
Mr. Jess M. RitcuHre, 
President, Pioneers, Inc., 
2411 Grove Street, Oakland 12, Calif. 

Dear Mr. Rircure: The following is a report on the batteries about which 
we have already reported to you. 

These batteries were last charged, before the test herein contained, in May 
1950 just before the close of the spring semester. They have scarcely been 
used since that date. 

Hydrometer readings and voltage tests were made on October 24, 1950, as 
follows: 


l P q 
Battery number | @s Ss a, | Battery number ys | 


(C), (N), 
cell 3 





Volts Volts 


to tote te 





HYDROMETER READINGS, ROOM TEMPERATURE 73° F. 





l l | 
| (P), | (), (N), | (C), | &, 


etter) . , (P), 
Battery number | celi'l | cel 2 | cell 3 || Battery number cell 1 | cell 2 cell 3 


200 1. 275 
75 1. 250 
75 | 1,225 


1. 225 1.200) 1. 
1. 225 5 1. 275 1, 
1, 200 : : | ! Dry 1. 
1, 200 


1 
| 1 


1 Cell cracked, not sufficient electrolyte for reading. 
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hese batteries were then charged for 34 hours at 6 amp. rate. The voltages remain unchanged in al? 
[he hydrometer readings were as follows: 


Battery No. (P) (C) (NX) | Battery No | () (C) (N) 


cell 1 | cell2 | cell 3 Tere | cell1 | cell2 | cell3 





. 250 | 1. 275 
; 1, 275 

. 250 | Dry } 
. 275 L 250 | 


975 | 





Dry. Cracked cells—not sufficient electrolyte for a rea 


I am not prepared to make any comments on these readings. The fact remains 
that the batteries are doing a satisfactory job for the purposes of our laboratory 
ork. 
Sincerely, 
Signed: Karl J. Waider, 
KARL J. WAIDER, 
Chairman. 


Mr. Rirente. Letter Circular 504 of the National Bureau of Stand- 
ards, dated January 10, 1951, signed by P. L. Howard ane George 
Wood Vinal, which was discussed yesterday. Briefly, to reiterate, 
the test tables indicate that the batteries in this test were ruined by 
prone overcharging prior to treatment. There is no indication 

hat the batteries were opened for inspection to establish the conditions 
of the samples prior to the beginning of the test. 

(The document above referred to appears in the appendix.) 

Mr. Rrrenre. Insert transmittal letter and an affidavit by Dr. H. 
Zeh Hurlburt of Consolidated Chemical Industries, Inc., Houston, 
Tex., dated April 17, 1953, concerning a conversation he had with Paul 
L. Howard, of ths Bureau of Standards in May 1951, on Circular 


504 as to whether or not Battery AD-X2 was used in the test of this 
report. 


(The documents above referred to are as follows:) 


CONSOLIDATED CHEMICAL INDUSTRIES, INC., 
Houston, Tez., April 17, 1958. 
Jess RITCHIE, 
Claridge Hotel, Apartment 4A, 
820 Connecticut Avenue NW., Washington, D. C. 


DeaR Mr. Rrrconte: Enclosed you will find copies of the Affidavit which you 
requested. I hope that they will be of help to you. You will note that I have 
quoted Mr. Howard directly in the affidavit. I remember his exact words at that 
time mainly because I was so shocked at his skepticism. Unfortunately I do not 
remember his exact words during the other parts of the conversation, but I 
have reported their substance accurately in the Affidavit. 

If the man had been convinced, by a faulty analysis or through ignorance of 
the effect of trace elements, that Battery AD—X2 contained only sodium sulfate 
and magnesium sulfate then he would have been justified in refusing to test 

sattery AD-—X2; however, I gained the impression that he was actively prejudiced 
against Battery AD-X2 and that he considered it to be a deliberately perpetrated 
hoax. These are the impressions that I gained in talking with Mr. Howard, 
needless to say I was shocked as well as personally insulted, sinee, by implica- 
tion, my father was involved in a fraud. Even though I knew that Battery 
AD-X2 was not a fraud, it disturbed me that Mr. Howard should think so. 

Please accept my sincere wishes for continued success in the attempt you 
are making. 

Very truly yours, 
H. Zen Hourersvurr, 
89388 Tristan Ave., Houston, Tea. 
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AFFIDAVIT 
APRIL 17, 1953. 
To Whom It May Concern: 

This is to certify that a conversation took place during the first week of May 
1951 at the National Bureau of Standards in Washington, D. C., between P. L, 
Howard and the undersigned during which conversation Mr. Howard said that, 
according to analyses available to him, Battery AD-X2 was a mixture of sodium 
and magnesium sulfates and that they did not test Battery AD—X2 because they 
bad already tested mixtures of sodium sulfate and magnesium sulfate. 

Regarding the article concerning Battery AD—X2 which appeared in Newsweek 
and an article on Battery AD—X2 in the trade journal “The Battery Man,” Mr. 
Howard said, “Of course you know that these are paid articles.”, and would not 
accept my assurances that they were not paid articles. 

I swear that the above statements are true to the best of my knowledge and 
recollection. 

H. Zen Hourwtevurr 

Before me the undersigned authority on this 17th day of April, 1953, personally 
appeared H. Zeh Hurlburt who upon oath deposed and stated that the foregoing 
statements are true and correct. 

A. L. CRralia, 
Notary Public, in and for Harris County, Tez. 


My commission expires June 1954. 


Mr. Rrrente. Insert: Letter dated June 5, 1951, from the Chief of 
the Electrochemistry Section of the Bureau of Standards, to Jess M. 
Ritchie in reply to request for information on test and analysis of 
Battery AD-X2 on May 29, 1951. Quoting from the Bureau of 
Standards’ letter : 


The technical results of the test are administratively restricted information. 
(The document above referred to is as follows :) 


UNITED STATES DEPARTMENT OF COMMERCE, 
NATIONAL BuREAU OF STANDARDS, 


Washington 25, D. C., June 5, 1951. 
Mr. Jess M. RIrcute, 


President, Pioneers, Inc., 
Oakland, 12, Calif. 


Dear Mr. Rircute: In reply to your letter of May 29, the National Bureau of 
Standards, as a portion of its assigned services is required to provide test 
services to other Federal agencies for use in their purchase, or in the operation 
and enforcement of their assigned legal responsibilities. The nature of the agency 
requesting tests, the source of funds they use and the technical results of the 
test are administratively restricted information in that this Bureau cannot 
release such information without approval of the agency for which the service is 
rendered. You will note that in Circular 504 we did not publish brand names of 
manufacturers. Without approval from the supporting agencies we are not in 
position to supply the specific information you requested on “Battery AD-—X2.” 

In the informal discussion of battery additives with our Mr. Howard, Dr. 
Hurlburt mentioned both the articles in Newsweek and Battery Man as if they 
were articles sponsored by Pioneers, Inc. Mr. Howard denies stating that they 
were paid articles. However, he did ask if they were. Dr. Hurlburt replied 
in the negative and no further consideration was given to the matter. It was not 
unnatural for Mr. Howard to inquire if the articles were paid articles in view 
of their contents. 

Very truly yours, 
WALTER J. HAMER, 
Chief, Electrochemistry Section, Blectricity Division. 
Copy to: 
Senator Wm. F. Knowland. 
National Better Business Bureau. 
Oakland Better Business Bureau. 
San Francisco Better Business Bureau. 


Mr. Rrreum. A letter dated July 9, 1951, from the Chief of the 
Electrochemistry Section of the Bureau of Standards, to Jess M. 
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Ritchie, stating that statements in Battery Compounds and Solutions 

sublished by the National Better Business Bureau condemning battery 
AD-X2 by name had been approved by the administrative officers of 
the Bureau of Standards. 


(The document above referred to is as follows:) 
UnitTep States DEPARTMENT OF COMMERCE, 
NATIONAL BUREAU OF STANDARDS, 
Washington 25, D. C., July 9, 1951. 
Mr. Jess M. R1ItTcHIk, 
President, Pioneers, Inc., Oakland 12, Calif. 

Dear Mr. Rircnte: I have your letter of June 29. I find that I have a complete 
file on Battery AD-X2 dating from April 23, 1948, through 1949. In my letter 
of June 5, my remarks referred to the questions of funds and the agencies for 
which we may make tests, and not to tests on battery additives. I felt that you 
were aware of our tests in view of the Bulletin of the National Better Business 
Bureau and was somewhat puzzled by your question, “In view of this, we ask 
this question: Has the National Bureau of Standards ever tested Battery AD—X2 
manufactured by Pioneers, Inc., 2411 Grove Street, Oakland 12, Calif.?” 

| find that the statements appearing in the issue of August 1950 of the National 
Better Business Bureau had the approval of our administrative officials. Your 
orrespondence to us and to them requesting that an exception be made publicly 
to “Battery AD—X2” on the grounds that the National Bureau of Standards had 
not tested this material had a bearing on this decision. 

Very truly yours, 
WaLter J. HAMER, 
Chief, Electrochemistry Section, Electricity Division. 


Copy to Mr. Edward L. Greene, NBBB. 


Mr. Rrrcute. Letter dated July 31, 1951, to Senator Ed C. Johnson 
and Senator Eugene D. Millikin, from Acting Director of the Bureau 
of Standards—Dr. A. V. Astin—stating that battery AD-X2 was the 
same as additives known to be worthless. 

(The document above referred to is as follows :) 


U. S. DEPARTMENT OF COMMERCE, 
NATIONAL BUREAU OF STANDARDS, 
Washington 25, July 31, 1953. 
Hon. Ep C. JOHNSON, 
Hon, EUGENE D, MILLIKIN, 
United States Senate, Washington, D. C. 

My Dear Senators: Careful consideration has been given to your letter of 
July 27 and to the letter of July 21 from H, W. Christoffers, of Denver, Colorado, 
referring to a battery material known as “Battery AD-X2,” manufactured by 
Pioneers, Inc., 2411 Grove Street, Oakland 12, California. We may state at once 
that the National Bureau of Standards has tested “Battery AD-X2.” 

Pioneers, Inc., recently have stressed the claim that they have effected a great 
saving in the consumption of lead, a critical material, by rebuilding old, worn-out 
batteries and using “Battery AD-X2” in this rebuilding process, It is an estab- 
lished fact that old, “dead” batteries can be made serviceable and almost as 
good as new by rebuilding them without the use of any battery additive. When 
& consumer wishes to obtain a new battery he generally turns in his old one. 
The manufacturers reclaim over 90 percent of the lead of an old battery and 
use it in the construction of a new one, The waste or loss of lead in the storage- 
industry is, therefore, at a minimum. “Battery AD-X2” does not in any case 
effect a saving in lead consumption. 

During the past 25 years several hundred materials alleged to improve the 
performance of storage batteries or rejuvenate “dead” batteries have appeared. 
From time to time the Bureau has tested typical additives either for its own 
information or at the request of other government agencies. Our findings were 
first reported in our Letter Circular No, 302 of May 15, 1931, and later in our 
Cireular 504 of January 10, 1951. We did not find “Battery AD-X2” to be bene- 
ficial to storage batteries. This material consists of partially dehydrated Epsom 
Salts and sodium sulfate. This mixture does not differ substantially from many 
te i that have been distributed to the public and known to be 
wor ess, 




















































116 BATTERY AD=X2 


I am enclosing a copy of Circular 504 for your information. You will note that 
no brand names are designated: the Bureau neither approves nor disapproves 
proprietary products. Its function in matters of this kind is factfinding with 
respect to materials. We are informing you that AD-X2 was included in our 
studies because the charge has been repeatedly made that it was not. Even 
had it not been tested, however, the statements made in Circular 504 are true, for 
they refer to basic materials. 

As to the test method: the procedures followed by the Bureau in this study 
vield conclusive results. The method itself is accepted as valid by the automotive 
industry : it is the standard test devised by the Society of Automotive Engineers, 

The Armed Forces have also made independent tests of this material. “Battery 
AD~-X2” was tested by the Signal Corps Labcratory at Fort Monmouth, New 
Jersey, and by the New York and Mare Island Navy Yards, and was found to be 
of no benefit to storage batteries. 

Let me assure you that the Bureau’s attitude on matters of this kind is 
objective and fair. We are keenly interested in any development which would 
either improve performance and life of a commodity like batteries or which 
would save critical materials. We also hope that our findings will protect dis- 
iributors from investing in products that have no merit. 

The file which you enclosed with your letter is returned herewith, 

Sincerely yours, 
A. V. Astin, Acting Director. 
E. U. Connon, Director. 

Mr. Rrrenim. Insert: Letter dated August 1, 1951, to Senator Lyn- 
don Johnson, from Acting Director of the Bureau of Standards, Dr. 
A. V. Astin. Quoting: 

This material consists of a partially dehydrated epsom salts and sodium 


sulfate. This mixture does not differ substantially from the many other addi- 
tives that have been distributed to the public and known to be worthless. 


Further quoting: 


We also hope that our findings will protect distributors from investing in 
products that have no merit. 


(The document above referred to is as follows :) 


U. S. DEPARTMENT OF COMMERCE, 
NATIONAL BUREAU OF STANDARDS, 
Washington 25, D. C., August 1, 1951. 
Hon. Lynpon §. JoHNsOoN, 
United States Senate, 
Washington, D. O. 

My Dear Senator: Careful consideration has been given to your memorandum 
of July 27 and to the letter of July 23 from H. S. Hurlburt, of Houston, Texas, 
referring to a battery material known as “Battery AD-—X2” manufactured by 
Pioneers, Inc., 2411 Grove Street, Oakland 12, California, We may state at once 
that the National Bureau of Standards has tested “Battery AD-X2.” 

Pioneers, Inc., recently have stressed the claim that they have effected a great 
saving in the consumption of lead, a critical material, by rebuilding old worn out 
batteries and using “Battery AD—X2” in this rebuilding process. .It is an estab- 
lished fact that old “dead” batteries can be made serviceable and almost as good 
as new by rebuilding them without the use of any battery additive. When a 
consumer wishes to obtain a new battery he generally turns in his old one. 
The manufacturers reclaim over 90 percent of the lead of an old battery and 
use it in the construction of a new one.. The waste or loss of lead in the storage 
battery industry is, therefore, at a minimum, “Battery AD-—X2” does not in 
any case effect a saving in lead consumption. 

During the past 25 years several hundred materials alleged to improve the 
performance of storage batteries or rejuvenate “dead” batteries have appeared. 
From time to time the Bureau has tested typical additives either for its own 
information or at the request of other government agencies, Our findings were 
first reported in our Letter Circular No. 302 of May 15, 1931, and later in our 
Circular 504 of January 10, 1951.. We did not find “Battery AD-X2” to be 
beneficial to storage batteries. This material consists of partially dehydrated 
Epsom Salts and sodium sulfate. This mixture does not differ substantially 
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m many other additives that have been distributed to the public and known 
be worthless. 

I am enclosing a copy of Circular 504 for your information. You will note 

no brand names are designated: the Bureau neither approves nor disap- 
oves proprietary products. Its function in matters of this kind is factfinding 
with respect te materials. We are informing you that AD—X2 was included in 

r studies because the charge has been repeatedly made that it was not. Even 
had it not been tested, however, the statements made in Circular 504 are true, for 
they refer to basic materials. 

As to the test method: the procedures followed by the Bureau in this study 

eld conclusive results. The method itself is accepted as valid by the auto- 

tive industry; it is the standard test devised by the Society of Automotive 
rineers. 

he Armed Forces have also made independent tests of this material. “Bat- 
ry AD-X2” was tested by the Signal Corps Laboratory at Fort Monmouth, 

w Jersey, and by the New York and Mare Island Navy Yards, and was found 

be of no benefit to storage batteries. 

Let me assure you that the Bureau’s attitude on matters of this kind is objec- 
tive and fair. We are keenly interested in any development which would either 
mprove performance and life of a commodity like batteries or which would save 

tical materials. We also hope that our findings will protect distributors from 
investing in products that have no merit. 

The file which you enclosed with your letter is returned herewith. 

Sincerely yours, 
A. V. Astin, Acting Director. 
E. U. Conpvon, Director. 


Mr. Rrrcnte. Insert letter from Chief, Electrochemistry Section 
of Bureau of Standards, dated August 22, 1951, to Pioneers, Ine. 
Quoting : 


If you desire additional information, I suggest that you contact the Federal 
Trade Commission, Washington 25, D. C. 


(The document above referred to is as follows: ) 


DEPARTMENT OF COMMERCE, 
NATIONAL BUREAU OF STANDARDS, 
Washington, August 22, 1951. 
Mr. Jess M. RITcHIRB, 
President, Pioneers, Incorporated, 
2411 Grove Street, Oakland 12, California. 


Dear Mr. RitcuHie: In reply to your letter of August 17, for our information 
we have analyzed “Battery AD-X2” both qualitatively and quantitatively. Our 
conclusions, however, were based on performance tests rather than on chemical 
constitution. 

If you desire additional information, I suggest that you contact the Federal 
Trade Commission, Washington 25, D. C. 

Very truly yours, 
Water J. HAMER, 
Chief, Electrochemistry Section, 
Electricity Division. 

Mr. Rrronte. Insert letter dated August 8, 1951, from Secretary of 
Commerce Charles Sawyer to Senator Tom Connally, stating that he 
has asked the Director of the Bureau of Standards to look into the 

battery AD-X2 problem personally. 

(The document above referred to is as follows: ) 

DEPARTMENT OF COMMERCE, 
Washington, August 8, 1951, 


The Honorable Tom CoNNALLY, 
United States Senate, Washington, D. C. 
My Dear Senator: This will acknowledge your letter of August 1, which was 
not received until August 6. 
I am sending it on to Dr. Condon and asking him personally to appraise the 
situation as outlined by Mr. Wallace and to write you fully about the matter 
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when he has done so. You may be sure it will be carefully and thoroughly 
studied in the Bureau of Standards before a decision is reached. 
Sincerely yours, 
CHARLES SAWYER, 
Secretary of Commerce. 


Mr. Rrrcum. Insert letter dated August 31, 1951, to the Honorable 
Herbert H. Lehman, New York, from Acting Director of the Bureau 
of Standards, Dr. A. V. Astin. Quoting: 


For your information a copy of this memorandum is enclosed. 


This is the Letter Circular 504. Its contents apply to battery 
AD-X2. 
(The document above referred to is as follows:) 


DEPARTMENT OF COMMERCE, 
NATIONAL BuREAU OF STANDARDS, 
Washington, August 31, 1951. 
Hon. Hersert H. LEHMAN, 
United States Senate, Washington, D. C. 


My Dear Senator: Careful consideration has been given to your memorandum 
of August 25 and to the letter of August 22, from Irving Dollinger of New York, 
referring to “Battery AD-X2.” This is an old story dating back to early in 1948. 
During the past month 20 other Senators and one Congressman have been con- 
tacted by the distributors of “Battery AD-X2.” Their letters are all similar in 
tone; a consistent pattern is cvident in their approach. So far their letters fall 
into three groups: (1) the first stated that the National Bureau of Standards 
refused to test their material; (2) the second stated that their material was 
not field tested at this Bureau and stated or inferred that laboratory tests are 
insignificant; and (3) the third stated that laboratory tests after all are signifi- 
eant but that laboratory tests of this Bureau are not. Most distributors or 
expounders of battery additives claim that their materials are not properly 
tested. They have made this claim for the past 25 years. However, their recom- 
mended methods of test change as each previous one is refuted. Our methods 
of test are listed as items 1 to 9 on page 7 of Circular 504, a copy of which is 
enclosed. 

In view of the voluminous correspondence on “Battery AD-—X2,” we have 
prepared a memorandum on battery additives which gives the position and 
policy of this Bureau on the testing of additives and gives some pertinent facts on 
the use of additives in storage batteries. For your information, a copy of this 
memorandum is enclosed. Its contents apply to “Battery AD-X2” although 
neither this material nor other additives are mentioned by name. 

Let me assure you that the Bureau’s attitude on matters of this kind is objec- 
tive and fair. We are keenly interested in any development which would improve 
performance and life of a commodity like batteries. 

The letter of Mr. Dollinger and the file which you enclosed are returned 
herewith. 

Sincerely yours, 
(Typed) E. U. Connon, 
Director. 
(Signed) A. V. Astrn, 
Acting Director. 


Mr. Rrrente. Quoting from a letter dated October 17, 1951, to Sena- 


tor Herbert H. Lehman, from Acting Director of the Bureau of 
Standards, Dr. A. V. Astin: 


Because it would be contrary to the long-established policy of the Bureau of 
Standards, which is to give neither public condemnation nor endorsement to any 
specific brand-name product. 
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(The document referred to is as follows:) 
U. S. DEPARTMENT OF COMMERCE, 
NATIONAL BUREAU OF STANDARDS, 
Washington 25, October 17, 1951. 
Hon. HerspertT H. LEHMAN, 
United States Senate, Washington, D. C. 

My Dear SENATOR: This is in reply to your memorandum of October 8 and to 
the letter of October 5 from Irving Dollinger, of Battery AD-X2 Distributing 
Corporation of New York City, with reference to “Battery AD—X2,” manufactured 
by Pioneers, Inc., 2411 Grove Street, Oakland 12, California. A letter comment- 
ing on an earlier communication from Mr. Dollinger was sent to you by the Na- 
tional Bureau of Standards on August 31. The inclosures sent with Mr. Dol- 
linger’s more recent letter contain no pertinent additional information other than 
what was available to, and considered by, this Bureau in our letter of August 31. 

It would appear that those interested in promoting Battery AD—X2 cannot be 
satisfied unless the National Bureau of Standards specifically exempts Battery 
AD-X2 from the conclusions of NBS Circular No. 504 on Battery Additives. This 
cannot be done (1) because it would be contrary to the conclusive results of the 
carefully planned and conducted experiments reported in the circular and (2) 
because it would be contrary to the long-established policy of the National Bureau 
of Standards, which is to give neither public condemnation nor endorsement to 
any specific brand-named product. 

The letter from Mr. Dollinger and the file which you enclosed are returned 
herewith. 

Sincerely yours, 
(Signed) A. V. Astin, 
A. V. ASTIN, Acting Director. 


Mr. Rrreure. Insert letter from Commercial Car Journal, dated 
October 19, 1951, notifying Pioneers, Inc., that they can no longer 
accept Pioneers’ advertising. This was done at the instigation of a 
representative of the Exide Battery Co. Also, I would like to insert 
here an advertisement of Pioneers, Inc., which appeared in the Idaho 
Daily Statesman, on April 2, 1951. 

(The documents referred to are as follows :) 


COMMERCIAL CAR JOURNAL, 
Philadelphia 39, Pa., October 19, 1951. 
Re Pioneers, Inc. 


Mr. Georee C. McNovtrt, 
Geo. C. McNutt, Advertising, 3031 Telegraph Avenue, Oakland 12, Calif. 

DEAR Mr. McNutt: This letter was bad enough to write the first time, when, 
fortunately, I didn’t have to mail it to you, because we received a cancellation of 
advertising for Pioneers, Inc., in Commercia! Car Journal. 

I deposited my letter in the wastebasket with a sigh of relief, and now I have 
to start all over. 

The reason is that we now have an order from you for a half-page advertise- 
ment for Pioneers, Inc., in the November issue of Commercial Car Journal and, 
although we have no reinstatement of the contract which I have ordered to be 
short-rated, I presume that you intended it to run. 

Here is why we must omit it from November and thereafter until such time as 
the present problem is resolved. 

Some weeks ago—at the time when your cancellation came in—I was sum- 
moned to the office of the President of Chilton Company, who had at his desk a 
representative of the advertising agency handling the Exide Battery account. 

This gentleman was protesting the acceptance of Pioneers, Inc. advertising in 
Commercial Car Journal on the basis of the fact that the product has not been 
approved by the United States Bureau of Standards. 

On occasions of this sort publishers are definitely placed in the middle, and it 
is fortunate that these things occur only at quite rare intervals. 

The usual procedure—and the one which we must follow in this case—is to 
hold everything in abeyance until the accused manufacturer has an opportunity 
to make a statement in his own behalf. 
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In this case the statement would have to be that the product, has been approved 
by the United States Bureau of Standards, because in its department it is the 
Supreme Court. 

In the case of a publication like Commercial Car Journal, whose standing and 
integrity are high in the industry it serves, it is true that many readers assume 
that the acceptance of advertising by the publication is, at the same time, virtually 
approval of the product. When objections are formally presented therefore it is 
necessary to present the case to the advertiser involved—through his advertising 
agency when he has one—and, of course, to ask for the presentation of his side 
of the case. 

That is the purpose of this letter. I am very sorry to be obliged to write it. 
I am sure that you will understand the necessity for it, and we hope that the 
situation may be clarified. 

Cordially, 
COMMERCIAL CaR JOURNAL, 
Epwarp H. MILLER. 
E,. H. MiLiter, Advertising Manager. 


(Note by Pioneers, Inc.) 


Pioneers, Inc., manufacture one product only, Battery AD-X2. Therefore, the 
foregoing affects the entire business of Pioneers, Inc. 


[From the Idaho Daily Statesman, Boise, Idaho, April 2, 1951] 
“THINK” 


To the battery users of the great State of Idaho: 


It has come to our attention that during the past couple of weeks a Boise 
distributor of a nationally known battery has handed out a large number of 
copies of a pamphlet “Periodical Bulletin No. 1458” (Revised), dated August 
23, 1950, and prepared for members of the National Better Business Bureau, 
Ine., Chrysler Building, New York 17, N. Y. 

Possibly you have received or will receive a copy of this bulletin. 

We have no inclination to identify the person handing out these bulletins and 
we assume that he refrains from mailing them in order to maintain at least a 
partially anonymous position. 

We do, however, wish to analyze the possible motives which he may have in 
taking this action. 

The bulletin constitutes an impartial report by the National Better Business 
Bureau of correspondence on the subject of battery additives between Pioneer, 
Ine., and the National Bureau of Standards. According to the National Better 
Business Bureau the intent of the report is neither to endorse nor to condemn 
the particular additive “Battery AD—X2” as manufactured by Pioneers, Inc., of 
Oakland, Calif. 

The person distributing these bulletins in Boise presumably is doing so for the 
purpose of causing the people of Boise to refrain from using Battery AD-X2. 

Why is he interested in that result? 

If he believes that Battery AD-X2 will harm a battery then for his own pur- 
poses he should be interested in stimulating instead of reducing the use of 
Battery AD-X2 because if its use is harmful to batteries his business should 
prosper through the sale of replacement for’ the batteries which have been 
injured by Battery AD-X2. Also, since the battery manufacturers and dis- 
tributors void their warranties when an additive is used in a battery, the possi- 
bility that a battery might be injured by the addition of Battery AD—X2 cannot 
possibly involve an increase in warranty liability of the person distributing these 
bulletins or of the manufacturer whose batteries are marketed by him. 

If his purpose is to convince you that Battery AD-—X2 has no effect on a 
battery, either beneficial or harmful, then he should not be concerned at all for, 
on the one hand his business will not be hurt by the prolongation of battery life 
expectancy through the use of Battery AD—-X2. On the other hand his warranty 
liability or the warranty liability of the manufacturer of the batteries distributed 
by him may actually be reduced in that it will be eliminated with respect to 
batteries which without the addition of Battery AD-X2 would not have per- 
formed satisfactorily for the warranty period. 
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Logically, then, his reason for the distribution of these bulletins must be that 
he recognizes that the use of Battery AD-—X2 will in fact prolong the life expect- 
ney of your batteries and thus will reduce his opportunity to replace them with 
vreat frequency as he otherwise might anticipate. 
What is offered to you through the use of Battery AD—X2 and the Battery 
AD-X2 Service System? 

Che individual in your community who offers this product te you has been 
a respected citizen of that community for many years. He has his office at 624 
North 10th Street and a battery reprocessing plant at Goven Field in Boise. If 
1 use the Battery AD-=X2 Service System and have your batteries treated with 
ittery AD-X2 he will either offer to extend the battery manufacturer’s war- 

on your mechanicaily sound treated batteries by six service units, which, 
passenger car service, is 6 months or 6,000 miles, whichever first occurs, or 
he will refund to you the money you paid for Battery AD—X2 if you are not 
satisfied with its performance which is in accordance with the policy established 
by Pioneers, Inc. In this connection, we carry product insurance. 

“What is the experience of other users of Battery AD—X2? 

We quote from the statements of a few satisfied users as follows: 

Dinwiddie Construction Co., 22d and Magnolia Streets, Oakland, Calif., has 
used Battery AD—X2 since October 1947. They report: “For the new and service- 
ble batteries treated (with Battery AD-—-X2), the direct result has been a 70 
percent decrease in replacements.” 

Permanente Cement Co., Permanente, Calif., has used Battery AD-X2 since 
February 1948 and state: “Previous to the time of Battery AD—X2 treatment 

ir yearly battery costs for rebuilts and replacements amounted to $1,830.77. 
After treatment (with Battery AD—X2) our 1948 costs were $936.26, a surprising 
substantial savings of $894.51 in actual battery purchases.” 

The electrical department of the city of Oakland, Calif., users of Battery 
AD-X2 since December 1947, through Mr. R. B. Lohry, engineer in charge of 
the radio division, states: “If a new battery is treated with Battery AD—X2 and 
given an equalizing charge prior to installation, it is estimated conservatively 
hat the life expectancy will be extended two and one-half times the normal life 
prior before failure.” 

You must bear in mind that the foregoing statements and other statements of 

like nature which we have received from satisfied users are not claims made 

Pioneers, Inc., but are statements from users of the product who have bought 

d paid for Battery AD—X2 and have used it over a long period of time. 

\ further service offered to you under the Battery AD—X2 service system is 
that you can purchase from a respected citizen in your community a reprocessed 
battery carrying a nonprorated full money back 12-month guarantee at approxi- 

ately one-half of the market price of a new battery. 

Finally, we should comment on the fact that it is the policy of certain battery 
manufacturers to recommend to their dealers that when junk batteries are 
returned to them a hole be punched through the cell partitions of the batteries 
so that they may not be salvaged. Keeping in mind that “junk” batteries which 
have been reprocessed under the Battery AD-—X2 service system have been mar- 
keted by the thousands for a number of years on the west coast with a non- 
prorated guarantee, it is our suggestion and recommendation that you take you 
“junk” batteries to your local Battery AD—X2 representative and have him re- 
process them and return them to you with a 12-month full money back nonprorated 
guarantee. 

In summary then, we submit to you as reasonable persons that the only logical 
purpose behind the distribution of the National Better Business Bureau bulletin 
is to cause you to refrain from using Battery AD—X2 or taking advantage of 
the Battery AD—X2 service system, and that the motive behind the distribution 
of the bulletin is to eliminate his competition because of his realization that 
Battery AD-—X2, in extending the life expectancy of batteries, could cut the 
potential of his battery sales by more than 50 percent. 

Unlike the person distributing these bulletins we wish to identify ourselves 
completely. We are Pioneers, Inc., 2411 Grove Street, Oakland 12, Calif., and we 
manufacture Battery AD-—X2 and distribute and sell it throughout the United 
States and foreign countries. 


as 


a 


Jess M. Rrroute, 
President of Pioneers, Inc. 


Battery AD—X2, M. Ned Williams, Distributor, Phone 4461—9486. 
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Mr. Rircure. A letter dated November 2, 1951, to Senator Henry 
C. Dworshak, from James Mead, Chairman of the Federal Trade 
Commission, stating that they are attempting to get tests run in ac- 
cordance with the manufacturer’s directions for use of the product 
Battery AD-—X2; that as a Government agency they must rely on 
the Bureau of Standards for technical advice. 

(The document above referred to is as follows:) 


FEpERAL TRADE COMMISSION, 
Washington 25, D. C., November 2, 1951. 
te Pioneers, Inc., File No. 1-23115. 
Hon. Henry C. DworsHak, 
United States Senate, Washington, D. C. 

My Dear Senator: This is in further answer to your letter dated October 
24, 1951, to the Commission’s Bureau of Industry Cooperation relative to a mat- 
ter involving advertising claims referring te the product “Battery AD-X2” 
disseminated by Pioneers, Inc. Your suggestion that a test independent of the 
National Bureau of Standards be made has been particularly noted. 

The Commission has reviewed this matter very carefully and has decided to 
have new and additional tests made with respect to the product by the Na- 
tional Bureau of Standards. It is being requested that the Bureau make such 
tests expeditiously, and that the tests conform, insofar as is possible, to the 
manufacturer’s directions for use of the product. Upon receipt of a report on 
such tests, the Commission will further consider the matter and will advise you 
accordingly. 

You undoubtedly appreciate the fact that the Commission must, as a United 
States Government agency, rely where possible upon other Government agen- 
cies for technical advice and assistance. The Bureau of Standards, of course, 
has no biased interest in the tests which it runs, and the Commission has al- 
ways found the Bureau most fair in its position on other matters in the past. 

Please be assured that the Commission is anxious to arrive at a fair evaluation 
of the claims made by Pioneers, Inc., for their product, and that the Commission 
will give this matter careful final consideration at the earliest opportunity fol- 
lowing receipt of results on the aforementioned additional tests. 

Sincerely, 
Jas. M. Mean, Chairman. 


Mr. Rrrcnie. Letter to Senator Henry Cabot Lodge, Jr., dated De- 
cember 4, 1951, from Dr. A. V. Astin, Acting Director of the Bureau of 


Standards. Quoting: 


We would like to stress again that it is the established policy of the National 
Bureau of Standards to neither approve nor condemn any specific proprietary 
product. 


(The document above referred to is as follows:) 


UnItep States DEPARTMENT OF COMMERCE, 
NATIONAL Bureau or STANDARDS, 
Washington 25, D. C., December 4, 1951. 
Hon. Henry Canor Longe, Jr., 
United States Senate, Washington, D. C. 

Dear SENATOR Loner: This is in reply to your memorandum of November 27, 
1951, and to the letter of November 20, 1951, from Norman Goodwin of Guaran- 
teed Batteries, Inc., Watertown 72, Mass., with reference to Battery AD—X2 and 
to the mimeographed letter of Edward H. Miller, advertising manager of Com- 
mercial Car Journal, Philadelphia 39, Pa. You have in your file previous letters 
and reports from us which cover the results of tests made by the National Bureau 
of Standards on battery additives and describe the policy of the Bureau with 
respect to testing specific brand-name products. 

We would like to stress again that it is the established policy of the National 
Bureau of Standards neither to approve nor to condemn any specific proprietary 
product. Brand-name products are not referred to in publications of the Bureau ; 
materials are identified only by their chemical composition. In view of the fact 
that Mr. Miller’s letter gives the impression that the Bureau approves proprietary 
products we are addressing a letter to the Commercial Car Journal stating our 
policy. 
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Attached to Mr. Goodwin’s letter was an excerpt from the Idaho Daily States- 
man of April 2, 1951. This newspaper excerpt contains examples of the types of 
testimonial letters from allegedly satisfied users of Battery AD-X2 on which the 
claims of the manufacturer are primarily based. In no instance has the manu- 
facturer supplied or made available quantitative test results which could be used 
as valid technical verification of his claims. 

Mr. Goodwin’s letter and enclosures contained therein are returned to you 
herew ith 

Sincerely yours, 
A. V. Astin, Acting Director. 


Mr. Rrrcure. Remarks: The Bureau had been condemning Battery 
AD-X2, as previously pointed out, through the National Better Busi- 
ness Bureau by name since August 1950, as I said, in their publication, 
Battery Compounds and Solutions. 

Letter from Jess M. Ritchie to Dr. Astin, of the Bureau of Stand- 
ards, dated December 13, 1951, in which it is stated that the Bureau 
of Standards’ three publications condemning all battery additives 
put out during 1951, together with National Better Business Bureau’s 
pamphlet, titled “Battery Compounds and Solutions,” condemning 
Battery AD-X2 by name, was ruining our business, and that since 
Dr. Astin was the new Director of the Bureau, he might possibly like 
to correct. this situation. 

(The letter above referred to is as follows :) 

DECEMBER 13, 1951. 
Dr. A. V. ASTIN, 
U, 8. Department of Commerce, 
National Bureau of Standards, 
Washington 25, D. C0. 

Dear Dr. Astin : In accordance with our telephone conversation this afternoon, 
we are enclosing a test on Battery AD-X2 by the University of San Francisco, 
covering somewhat better than a one-year period. 

We also enclose a set of affidavits which were sent to your predecessor, Dr. 
E. U. Condon, some time ago, These people have not changed their minds 
and these same statements about the results they obtained from the use of 
Battery AD-—X2 still stands. 

In your letter of December 4, 1951, to the Hon. Henry Cabot Lodge, Jr., 
we quote, “We would like to stress again that it is the established policy of 
the National Bureau of Standards neither to approve nor to condemn any 
specific proprietary product. Brand-name products are not referred to in pub- 

cations of the Bureau; materials are identified only by their chemical 
composition.” 

This same statement appears some twenty times in letters to Senators and 
in the same letters the statement is contradicted by stating that Battery AD-X2 
has no merit, 

We also enclose a pamphlet from the National Better Business Bureau which 
you stated in your telephone conversation of this date, you have not seen. This 
pamphlet has been distributed by the thousands by the National Better Business 
Bureau and portions of it have been reproduced by various battery distributors 
quoting your Bureau. This pamphlet condemns Battery AD-X2 both by naming 
the product “Battery AD-X2” and the manufacturer, Pioneers, Inc. 

In our telephone conversation, I pointed out to you that there had been three 
releases this year which conclusively and irrevocably without exception, con- 
demned all battery additives. These publicaions are: National Bureau of 
Standards #504, Letter Circular #1537 and National Bureau of Standards 
memorandum on Battery Additives, Washington, D. C., August 28, 1951. You 
said, in our telephone conversation, that these pamphlets were not necessarily 
intended to condemn Battery AD-X2. Yet, in your letter of August 31, 1951, to 
the Hon. Herbert H. Lehman, United States Senator, we quote: “In view of 
the voluminous correspondence on Battery AD-X2 we have prepared a memo- 
randum on battery additives which gives the position and policy of this Bureau 
on the testing of additives and gives some pertinent facts on the use of additives 
in storage batteries. For your information, a copy of this memorandum is 
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enclosed. Its contents apply to Battery AD-X2 although neither this materia] 
nor other additives are mentioned by name.” 

Dr. Astin, these conflicting epistles and statements from your Bureau are 
working a tremendous hardship on Pioneers, Inc., and our distributors and jg 
depriving the public of the use of a product which does everything that we, 
the manufacturers, claim for it. This is unjust, whether or not it is intentional, 
Therefore, we respectfully request that you immediately take the proper steps 
to clarify this situation. 

An early reply to this letter would be appreciated. 

Respectfully yours, 
PIONEERS, INC., 
Jess M. Rrrenie, President. 

JIMR:V 

ec: Senator Nixon. 
Senator Knowland. 
Senator Lehman. 
Senator Lodge. 
Senator Malone. 
Senator Dworshak. 
encls: Set affidavits. 
U. of San Francisco tests (2). 
Battery Man #2. 
N. BBB Pamphlet dated August 1950. 


Mr. Rrrcnir. Insert: December 18, 1951, a letter from George Bur- 
ger, vice president of the National Federation of Independent Busi- 
nessmen, to the Director of the Bureau of Standards, pointing out 
that his organization had investigated Pioneers, Inc., and that he 
felt that something should be done concerning Letter Circular 504. 

(The document above referred to is as follows :) 


NATIONAL FEDERATION OF INDEPENDENT BUSINESSMEN, 
Washington, D. C., December 18, 1951. 


Dr. E. U. Connon, 
Acting Director, U. 8. Department of Commerce, 
National Bureau of Standards, Washington 25, D. C. 

Dear Dr. Connon: A Federation member, Pioneers, Inc., has brought to our 
attention the difficulty he is facing in his business due to the opinions expressed 
by the Bureau of Standards as to the worth of the product being manufactured 
by this concern, which he claims is to prolong the life of a battery. 

It is my understanding that this concern has been in business for over five 
years, and it would appear to me from a letter you directed under date of 
August 7, 1951, to the Hon. John ©. Pastore, and the letter you directed to 
Hon. Henry Cabot Lodge, Jr., under date of September 12, 1951, the third para- 
graph of the Pastore letter and the fourth paragraph of the Lodge letter differ 
in some degree. The two paragraphs referred to are quoted below: 

“I am enclosing a copy of Circular 504 for your information. You will note 
that no brand names are designated; the Bureau neither approves nor disap- 
proves proprietary products. Its function in matters of this kind is fact-finding 
with respect to materials. We are informing you that AD-X2 was included 
in our studies because the charge has been repeatedly made that it was not. 
lkven had it not been tested, however, the statements made in Circular 504 
are true, for they refer to basic materials. 

“In view of the voluminous correspondence on ‘Battery AD-X2’, we have 
prepared a memorandum on battery additives which gives the position and 
policy of this Bureau on the testing of additives and gives some pertinent 
facts on the use of additives in storage batteries. For your information, a 
copy of this memorandum is enclosed. Its contents apply to ‘Battery AD-X2’ 
although neither this material nor other additives are mentioned by name.” 

it is interesting to note a copy of a letter the Federation member received 
through his advertising agent from the Commercial Car Journal. In a review 
of this letter, copy attached, you will note that the opposition to the advertise- 
ment in the Commercial Car Journal emanated from the Exide Representa- 
tive. As you well know, they are large manufacturers of batteries for automo- 
bile use. Then again in this letter from the Commercial Car Journal note 
how the views of the Bureau of Standards are used, wherein substance it 
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states “In this case the statement would have to be that the product has been 
approved by the United States Bureau of Standards, because in its department 
it is the Supreme Court.” 

Possibly I am wrongly informed, but I thought to a degree that the Bureau 
of Standards was authorized to protect Government purchases, in other words 
to make tests to see that the qualities the Government was securing were what 
Government specifications called for. 

You may or may not recall in or around 1942 suggested standards were 
heing considered for tire rebuilding. One prominent system, a very very suc- 
cessful system throughout the entire world, was not in a receptive mood to enter 
into adopting standards approved by the Bureau of Standards. 

I recall shortly before World War II at a time when I was Secretary-General 
Manager of the National Tire Dealers Association, that I considered the ad- 
yisability for the rubber industry to have standards approved by the Bureau 
of Standards as a protection to the public and a protection to the industry 
itself. I got nowhere in my approach with the rubber industry. 

It is self-apparent that there has been no ruling on the product in question 
made by the Federation member that I can see, where it should be permitted 
to be used in a way which could injure his business, and apparently this is 
taking place. 

I need not tell you that the influence of big companies in the automotive 
industry, due to their advertising program, are of tremendous importance. 
This view doesn’t hold on with automotive publications, but we here had 
the same experience when we attempted to defend the action of the Govern- 
ment in a very important antitrust suit when our advertisement, full page 
ad, was rejected by..three Washington papers, and the real truth in the 
rejections in at least two instances was that they were not going to take 
our advertisement and injure their business relationship with a very very 
large grocery chain. In fact the paper where the ad did appear was honest 
enough to say “If we were getting the —-—————- grocery company’s ads we 
wouldn’t have taken Burger’s ad” (which meant the National Federation of 
Independent Business). 

I trust, therefore, that this matter will be carefully reviewed and that I may 
bear from you at your conveniece. 

Sincerely yours, 
Georce J. Burcer, V. P. 

CJB :ibh 


Mr. Rrrcure, Insert: A letter dated January 21, 1952, from Acting 
Director of the Bureau of Standards, to Jess M. Ritchie, Pioneers, 
Inc., in reply to their letter of December 13, 1951. Quoting: 


We would like to stress again that it is the established policy of the National 
Bureau of Standards neither to approve nor condemn any specific proprietary 
product. 

Our files show that the bulletin of August 1950 of the National Better Business 
Bureau on Battery Compounds and Solutions was approved by the Director of 
the National Bureau of Standards prior to its release. 


Again quoting from the same Bureau of Standards’ letter : 


Your letter claims that the National Bureau of Standards made three public 
releases during 1951 “which conclusively and irrevocably without exception 
condemned all battery additives.” Actually, four releases on battery additives 
were made, * * * 


(The document referred to is as follows :) 


U. S. DEPARTMENT OF COMMERCE, 
NATIONAL BuREAU OF STANDARDS, 
Washington 25, January 21, 1952. 
Subject: Battery additives. 
Mr. Jess M, RircH ie, 
President, Pioneers, Inc., 
2411 Grove Street, Oakland, Calif. 

Dear Sir: I have reviewed carefully your letter of December 13, 1951, with 

its enclosures and also this Bureau’s file of correspondence with the National 
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Better Business Bureau concerning battery additives. As a result of this re- 
view, I transmit the following comments: 

1. Your letter questioned a statement used in letters from this Bureau to a 
number of Senators in response to inquiries stimulated by your organization 
about the Bureau’s work on battery additives. The specific statement is as fol- 
lows: “We would like to stress again that it is the established policy of the 
National Bureau of Standards neither to approve nor to condemn any specific 
proprietary product. Brand-name products are not referred to in publications 
of the Bureau; materials are identified only by their chemical composition.” 
This quotation, as the second sentence clearly implies, refers specifically to the 
public dissemination of information by the Bureau. Such implications should 
have been further obvious since it was used with respect to requests either for 
approval of your battery additive by this Bureau or for specifically exempting it 
from published statements by this Bureau about battery additives in general, 

The quotation obviously does not apply to the testing activities of this Bureau 
for other agencies of the Government where approval or disapproval of a prod- 
uct usually is a primary objective of the test. The results of such testing activi- 
ties are, however, not disseminated to the public unless it can be done without 
reference to brand name under conditions where the information would be of 
public interest. Frequently the results of such testing are given to Members of 
the Congress in response to specific inquiries, particularly when a manufacturer 
makes claims to the Members of Congress which are contrary to results of the 
Bureau’s tests. The results of the Bureau’s tests on brand-name products are 
also sometimes made available to the courts either in assistance in cases prose- 
cuted by regulatory agencies of the Government or upon court order. 

Departures from the Bureau’s policy of not releasing directly to the public its 

test results with respect to brand-name products may occasionally be necessary 
if a manufacturer circulates false claims concerning the Bureau’s tests on his 
product. 
' 2. Our files show that the bulletin of August 1950 of the National Better Busi- 
ness Bureau on “Battery Compounds and Solutions” was approved by the Director 
of the National Bureau of Standards prior to its release. This bulletin made 
specific references to the results of tests by the National Bureau of Standards on 
Battery AD-X2. The records show that this approval was given after more than 
2 years of voluminous correspondence during which period your company had 
persistently demanded that its battery additive be specifically exempted from 
previous general releases about battery additives which would uave constituted 
approval of your product by implication, The authorization was justified as an 
apparent deviation from policy on the grounds that claims made by your organi- 
zation to the National Better Business Bureau about the National Bureau of 
Standards tests or lack of tests on your product were not in accordance with the 
facts. 

3. The reports of December 13, 1949, and October 27, 1950, from the University 
of San Francisco were interesting but cannot be construed as proving Battery 
AD-X2 to be effective. It is widely recognized that any test aimed at establishing 
the merits of a treatment process must include fairly selected controls, and 
there is no evidence that controls of any sort were employed. The absence of 
eontrols in the experiences described in the affidavits you transmitted also pre- 
vents their classification as proof of the merits of a battery additive. 

4. Your letter claims that the National Bureau of Standards made three public 
releases during 1951 “which conclusively and irrevocably without exception con- 
demned all battery additives.” Actually, four releases on battery additives were 
made, but irrevocable and all-inclusive claims were not made. The major release 
was Circular 504, “Battery Additives,” issued in January 1951. This circular 
described the results of recent carefully planned and conducted tests on selected 
types of battery additives and drew conclusions based on these and prior tests. 
TRG-6.116 was a Commerce Department press release announcing the publication 
of Circular 504. In the May number of the Bureau’s Technical News Bulletin 
the Battery Additives Circular was described briefly. Such auxiliary releases 
are substantially routine with any new NBS Circular. An additional memoran- 
dum on battery additives was issued on August 28, 1951, to facilitate the handling 
of correspondence, most of which appeared to have been stimulated by your 
organization and your distributors. 

The test results on battery additives described in Bureau publications are 
representative of commercial products that have been brought to our attention, 
and do not claim to be all inclusive. In the event we ever find or have access to 
an additive material which definitely and conclusively improves the perform- 
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ance of storage batteries, we will be pleased to revise our publications accord- 
ingly. To date we have no valid technical evidence that such a material exists. 

5. I hope that the foregoing explanation will clarify what you termed “conflict- 
ing epistles and statements.” I doubt, however, in view of factual technical 
information available to us combined with general policy considerations, that we 
can take any action to satisfy what appears to be your basic demand, namely, 
that the Bureau issue a statement exempting your product from general conclu- 
sions drawn about battery additives. 

Very truly yours, 


A. V. Astin, Acting Director. 


ec: Senators Douglas, Nixon, Knowland, Lehman, Lodge, Malone, and 
Dworshak. 


Mr. Rrrente. Insert: On March 15, 1952, a letter from Jess M. 
Ritchie, to the Director of the Bureau of Standards, explaining claims 
for Battery AD—X2 and results obtained and claims by customers 
using the material. 

(The document referred to is as follows :) 

Marcu 15, 1952. 
Subject: Battery AD—X2. 
Dr. A. V. ASTIN, 
National Bureau of Standards, 


Washington 25, D. C. 
(Attention: File D.) 


DeaR Dr. Astin: After much thought we will attempt to answer your letter 
of March 4, 1952. 

1. Yes. In many instances Battery AD—X2 is effective after charging has been 
attempted on sulphated batteries. 

(a) Batteries that are sulphated to the point that the plates are absolutely 
inert can be left on any type of charger for sufficient time to give them many 
thousand times their ampere-hour capacity without damaging them. This is 
possible because the energy is dissipated between the bus bars which connect 
the top of the plates. This causes corrosion at the positive bus bar but, since 
the lead at this point is very heavy, it does not necessarily damage the batteries. 
Several thousand treatment packages of Battery AD—X2 were used by the United 
States Marine Corps at Barstow, California, successfully during August and 
September of 1950, on this type of sulphated batteries. In fact, thousands of 
batteries in this condition have been treated at various Government Installa- 
tions with good results. Any battery that has not been charged from a sulphated 
condition to the point where the grid is destroyed in the positive plate, can be 
treated with Battery AD-X2 if the separators are in good condition and the 
battery is otherwise mechanically sound. Battery AD—X2 has been successfully 
used for the reduction of the lead sulphate crystal in thick-plate batteries such as 
those used in Fire Alarm Systems and Standby Emergency Plants, after they 
have been on a low rate of charge for many years and have so sulphated that 
further use prior to treatment was and could not be expected of them. 

(6) Batteries with thin grids such as the automotive-type batteries in the 
University of San Francisco Test, can be treated with Battery AD-X2 and 
brought to full charge—provided they have not been too. severely overcharged. 
In the case of the University of San Francisco test, a number of attempts were 
made to charge the batteries without success for better than a year before they 
were treated with Battery AD—X2. However, the batteries were not sufficiently 
overcharged to completely deteriorate the grid structure and after treatment 
with Battery AD-X2 the batteries came to full charge using the same charging 
current and the same charging equipment. These batteries can be expected to 
give many months of satisfactory service in the test bench operation, such as the 
one at the University of San Francisco as the rate of discharge for this type of 
work is very low. However, if these batteries were put in automotive equipment, 
their life expectancy would be of very short duration as the grid structure in 
the positive plate would not be capable of receiving or delivering the high rate of 
charge and discharge necessary for the operation of a motor vehicle. 

(c) Our criticism of the test run by your Bureau and other Government Labo- 
ratories has been the procedure followed of overcharging, charging, and dis- 
charging sulphated batteries to determine their capacity prior to the‘r treat- 
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ment with Battery AD-X2. The methods used have ruined the batteries prior to 
treatment. (See letter—Ritchie to Astin, February 16, 1952). 





2 (a). Yes, exercising a battery—charging and discharging to establish the 2 = 
capacity of the battery prior to treatment, does ruin the battery if the battery i th 
is capable of taking a portion of its charge. If it is exercised sufficiently at low 3 “a 
rates, it will take a partial or possibly even a full charge from a voltage and 2 Fe 
specific gravity standpoint. But, the oxigen gas passed at the grid in the & 
positive plate under this condition, forms out the lead grid leaving no mechani- i of 
cal strength to the plate and no conductor for the proper discharge of the bat- im je 
tery. The lower the charging rate, the more susceptible the grid of the positive me dé 
plate to this deterioration, providing sufficient energy is passed to effect the i 
battery at all. i to 

3. We finally located Dr. Randall's test of May 20, 1948. The benefit of Battery th 
AD-—X2 could be shown by this test but is less applicable at this time than it was ti 
when it was written, as the size of the crosswires in the grid structure has been a 
reduced considerably by the manufacturers since that time. The 5-amp-charg- 
ing rate, under step 22 of the test, for the 8-hour period, can do considerable st 
damage to the grid of the positive plate, and we have found that it is better to 4 0 
put the treated and the untreated cells on separate charging currents of the 4 is 
same value as the untreated sulphated batteries oftimes do not pass the current 
well. Dr. Randall expected his readers to understand the lead-acid storage W 
battery considerably better than they actually do. es s: 

4. We do not claim that Battery AD—X2 has any effect on a lead-acid storage T 
battery other than the prevention and reduction of sulphation. However, the D 
prevention of the formation of the minutely soluble sulphate crystal has far- u 
reaching effects on the overall operation of the lead-acid storage battery. (See t 
the following :) s 

Letter Ritchie to Astin, Feb. 25, 1952 
Lohry letter—Form 90 I 
Bender Affidavit t 
Dinwiddie letter t 
California Tractor & Equipment 

Bay Equipment—Little Affidavit 0 

5. Our enclosed test dated June 1, 1951, will demonstrate the beneficial effects ™ § 
of Battery AD-X2 in the lead-acid storage battery, as well as the weakness of q t 
previous test run by the National Bureau of Standards and other Government = | 
Laboratories. It also outlines the method of determining when a battery is ! 


sulphated, the degree and type of sulphation which occur in a lead-acid storage 
battery would require a book-length document to explain. Therefore, we ask 
that you take our explanation as outlined in our Test Procedure as of June 1, 
1951. 

6. The crux of the entire discussion for the past four years with the Bureau 
of Standards lies in these lines of your letter—‘that is, batteries, which are left ta 
untreated throughout the test, are of approximately the same quality prior to La 
the test as the batteries treated with the additive, and are subjected to the same : 
conditions throughout the test as the treated batteries.” This is outlined in 
our Test Procedure dated June 1, 1951. When this is done, the question will 
resolve itself in a ten-day period from the beginning of the test. 

We would like to say here that we realize that you have in the past been guided 
by the material passed on to you by your predecessors and more recently by your 
associates in the Electrochemistry Section, on the subject of Battery AD—X2. 
We respectfully request that due to personal feelings which have been created 
between this organization and personnel in the Electrochemistry Section, that no 
one in the Electrochemistry Section be permitted to attempt the enclosed test or 
to influence or discuss in any way, the subject as it now stands. We further re- 
‘quest that a Chemical Engineer, preferrably one who is familiar with Thermody- 
namics, be assigned to the project. We wish this for two reasons. 1. Heat has 4 
a tremendous effect on the lead acid storage battery; and, 2.. This is purely a 4 
a chemical problem. 

7. We arrived at the 70 percent for battery failures due to sulphation, by dis- 
mantling and inspecting initially 1,600 batteries. Taking a cross section of bat- 
teries which had failed from Alaska, Guam, Hawaiian Islands, the Mountain Sec- 
tions, The San Joaquin Valley and the Bay Area of California. Actually, of the 
1,600 batteries inspected, there were only 19 which had failed for any reason 
other than sulphation. Dr. Randall, being of a very conservative mind, sug- 
gested that for advertising purposes, we use 70 percent. However, our opera- 
tions over the past four years, covering a good portion of the United States 
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to - and many foreign countries, has necessitated our dismantling several hundred 
j thousand batteries to obtain elements for processing under the Battery AD-X2 
he ) service System. In studying these plates, we still find no reason for not believing 
Ty » that very close to 100 percent of all battery failures in the lead-acid battery is 
UW eqused directly or indirectly from sulphation. (See letter Ritchie to Astin, 
nd S February 25, 1952.) 
he The undersigned would be glad to make a trip to your Bureau for the purpose 
ai- of selecting batteries, assisting and setting up the test and discussing the sub- 
AL. ject thoroughly with you or any Chemical Engineer whom you might see fit to 
ve designate to handle the problem. 
he In closing, we would like to say that in conversations with people in Washing- 
ton. D. C., we have arrived at the conclusion that you will be fair with us and 
ry j that is all we ask. Resolving our controversy on Battery AD-X2 with the Na- 
as ' tional Bureau of Standards will mean a great deal to the public and the Nation 
Pn > asa whole. 
& The treatment of lead-acid batteries with Battery AD—X2 will allow years of 
le storage without having to handle the batteries for recharge. It will insure people 
to of batteries that will take a full charge without damaging the batteries where it 
1e is necessary to ship batteries long distances. 
nt Battery AD—X2 has given our customers better than double the life expectancy 
ne when used in the present day storage battery. It will enable our military to 
> salvage thousands of batteries which have sulphated in transit or in storage. 
se Treating batteries with Battery AD-—X2 will permit the battery to operate for a 


le ' much longer period at its peak capacity than can be expected by the present day 
, ) untreated battery which begins sulphating the day it is manufactured and con- 
e tinues to gradually lose its capacity to sulphation until the capacity is no longer 
sufficient for the battery to function at all. 

We are enclosing a copy of the paper on Battery AD-—X2 which was read by 
Dr. Randall before the American Chemical Society in 1949. We ask that this 
too, be passed on to the Chemical Engineer whom you may designate to handle 
the project. 

We are also shipping to you, under separate cover, 1 dozen treatment packages 
of Battery AD-X2. Analysis of Battery AD—X2 will disclose that there has been 
substantial changes in the salts contained therein, which results in a third in- 


Ie en 


S 
f gredient which, to the best of our knowledge has not been contained in any 
t previous so-called battery additives. So far this fact has apparently been over- 
3 ' looked by the National Bureau of Standards, 
p ; Very truly yours, 
c ; PIONEERS, INC., 
: Jess M. Rrrcnte, 
; President. 
¢ JMR: V 
; encls: 8 
ce: Senator Nixon 


Mr. Rrrcnte. Insert: Critcisms of Letter Circular 504, dated May 
1952, by both Guy F. Wetzel, editor of Battery Man Publishing Co. 
and Keith J. Laidler, assistant professor of chemistry, Catholic Uni- 
versity of Americ: 

(The documents referred to are as follows:) 


RR sot we 


COMPARATIVE PERFORMANCE Test OF Battery AD-X2 


By Guy F. Wetzel (nom de plume, George F. Wesley) 


NE ie aa: 


In the October 1948 issue of the Battery Man (magazine), in answer to a 
subscriber who inquired about the use of reclaimed oxides and “battery dopes,” 
I stated as follows 

“In regard to this preparation which we assume is sold to improve or increase 
the life of batteries, we will repeat what has been said before a number of times 
in these columns, that there is no preparation whatever on the market that is 
accepted as of value in improving or increasing the life of batteries.” 
i a I was skeptical of all battery additives I had heard of previously because salts 
3 added to a battery, particularly magnesium sulfate, while they helped in desul- 

» fating a battery due to the addition of foreign ions, the beneficial effect is ordi- 
narily of short duration. It can be accepted that the grid may become coated, 
particularly the negative grid, and a very high rate of shedding will normally be 
expected because of the addition of these salts. 


incest . 
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Under date of January 6, 1949, I received a letter from Dr. Merle Randall, of 
Randall & Sons, chemical! and chemical engineering consultants, forwarded to me 
by O. W. Prendergast, editor of the Battery Man magazine, calling my attention 
to Battery AD—X2, which was previously unknown to me. This letter follows: 


RANDALL & Sons, 
CHEMICAL AND CHEMICAL ENGINEERING CONSULTATION, 
2512 Erna STREeEt, 
Berkeley, Calif., January 6, 1949. 


Subject: Answer to article, Reclaimed Oxide, October 1948. 


The Batrery Man, 
2770 South 13th Street, Terre Haute, Ind. 


(Att: O. W. Pendergast, Editor.) 


Dear Srr: Your discussion of “battery dope” preparations is not in accord 
with the results attained by the use of a relatively new additive about which you 
probably have had no former notice. I enclose an announcement of AD-X2 
which answers many questions about the product. The claims of Pioneers, Inc., 
are really conservative. They have dealt, for the most part, not with small firms 
or individual battery owners but rather with large firms with excellent cost 
records and intelligently managed and well-equipped maintenance shops. For 
information about the writer, please refer to Who’s Who in America, American 
Men of Science, ete. 

Specifically AD-—X2 does lengthen the life expectancy of lead-acid batteries, 
If the life of a battery is lengthened by 50 days, the treatment will pay for itself 
in direct item costs. The additive gives most spectacular results with mechani- 
cally sound sulfated batteries. 

In batteries treated with AD—X2 the active material in the plates is converted 
to a soft pliable form, which is much less destructive to the insulators than is 
hard crystalline sulfation. The active material remains in firm contact with the 
grid, the electrolyte remains clear. There is actually some evidence of a decrease 
in battery mud in treated batteries that have been in service, especially on mobile 
equipment, for some months. Pioneers, Inc., make no claim about this, however. 

Because the active material is tight to the grid, there is less decomposition of 
water during charge. After charge is complete the discharge of bubbles takes 
place over the entire surface of the plate, rather than in the immediate vicinity 
of the grids as in untreated batteries after they have been in service for some 
time. This lowered decomposition of water and the lower resistance between the 
active material and the grid, because of its tightness to the grid, results in a less 
loss of water from the electrolyte of the AD-X2 treated battery. Again, Pioneers, 
Inc., do not stress less loss of water. 

Because the active material remains soft the breakage of cases due to sulfa- 
tion and buckling of the plates is negligible. Because gassing takes place over 
the entire surface of the plate on overcharge, there is less corrosion of the 
positive grid. Because the positive grid contains antimony there is thus. less 
antimony in the electrolyte. Less antimony in the electrolyte means less self- 
discharge of the negative plate, etc. Thus development of mechanical defects 
is effected by the additive. 

It is my observation that at least 70 percent of battery failures result from 
sulfation. One of the cheapest and most practical means of testing the 
mechanical soundness of a battery which will not take and hold a charge is 
to treat the battery with AD-X2 and put it on the regular charge cycle or 
place the battery in normal use. If the battery is mechanically sound, it will 
quickly respond and take its charge. 

The battery manufacturers are not familiar with AD-X2. With the ever- 
present shortage of lead they will soon be quite willing to see that the user 
gets a longer life and more certain service from his battery. I feel that you 
should publish a statement somewhat along the enclosed copy. 

Pioneers, Inc., conduct their business in accordance with the ethics of the 
National Better Business Bureau. They guarantee their product, and carry 
product insurance. 

Very truly yours, 
RANDALL & Sons, 


(Signed) Merrie RANDALL. 
MR: ab 
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Because of the sincerity and apparent technical soundness of this letter, I 
wrote to Pioneers, Inc., Oakland, Calif., for samples of their Battery AD-X2 
that I could make some tests on it myself. Due to the pressure of other 
matters, it was not until November 1949 that I got around to using the material. 

I had four old batteries in my shop at Lane Technical School which were so 
sulfated that they would not take a charge. These batteries were at least 4 
ears old and had been used by the students intermittently to start shop en- 
gines unil they became unusable. These batteries were all groupIIl. They were: 
» Willard batteries, 1 Exide, and 1 Volta battery. 

These batteries were treated with Pattery AD-X2 in accordance with the 
instructions sent with the material and were put on charge at 6 amperes for 24 
hours. Much to my surprise, three of the batteries took a charge and came up 
to almost normal gravity. None of these batteries had been opened up to de- 
termine their mechanical condition. Probably because the positive grids had 
been so oxidized from previous charging or other mechanical defect, the Volta 
battery refused to take a charge. 

Before charging, each cell was tested for specific gravity and open-circuit 
voltage and the condition of the cells before and after treatment recorded, as 
riven in the following table: 


giv 
(Nore: The batteries are designated as W I, W II for the two Willard bat- 
teries, E for the Exide, and V for the Volta.) 


s\ 


Battery Tesis 
BEFORE TREATING 





oh | " | Gravity | Veitege 
Battery Cell Gravity (open 


Positive > | 010 
Center O15 | 
| Negative 010 
Positive . 110 
| Center ‘ 110 
Negative ; 110 
| Positive | 115 
Center | 110 | 
Negative } 125 
| Positive | 115 
Center 110 
Negative 


AFTER TREATING 





| Positive 

| Center 
Neg® tive 
Positive 
Center 
Negative 

|} Positive 

| Center 

| Negative 

| No charge 
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OTE.— The room temperature during charge was 72° F, and the batteries stayed within 10° of the room 
temperature during the charging cycle. 


After charging at 6 amperes for 24 hours the batteries were allowed to stand 
from 24 to 72 hours and then tested for discharge capacity by loading them one 
at a time with a bank of headlight bulbs drawing a total of 13 amperes. The 
batteries were rated 120 ampere-hours each. The results of the discharge tests 
were as follows: 

W I, time 7 hours, equivalent to 91 ampere-hours. 

W II, time 6 hours, 15 minutes, equivalent to 81 ampere-hours. 

K, time 5 hours, 45 minutes, equivalent to 74 ampere-hours. 

These batteries were so badly sulfated that the resistance in ohms was greater 
from plate to plate than was the resistance in ohms from the negative crossbar 
plate ears to the crossbars on the positive plate ears, so that the current was 
being passed from crossbar to crossbar prior to treatment and would take no 
useful charge. 
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I did not consider it necessary or advisable to leave any of the batteries un. 
treated for comparison because they were so totally unusable before the treatment, 

Another instance was in connection with the battery which was in my 1950 
Dodge car, an Auto-Lite 110 ampere-hour battery, which I treated shortly after 
I purchased the car in December 1949. This battery gave good service until 
August 1950 at which time the battery failed. 

In order to determine the cause of failure, the battery was sent to Pioneers, 
Ine., at Oakland, Calif., for dismantling and inspection. It was found that the 
plates were in excellent condition but that the separators had deteriorated and 
caused the battery to fail. Nothing was done to this battery except to instal] 
new Port Orford cedar separators, reassemble, and charge it. It was returned 
to me and put in the car once more. The 1950 Dodge was turned in on a 1952 
Dodge, but the same battery was retained and put in the 1952 Dodge in place 
of the new one to see just how long this battery would last. At the present time, 
May 12, 1952, it is operating in a perfectly normal manner after almost 30 
months, and tests run on the battery indicate the following: 


Auto-Lite Battery 


| 
Open-cell 


Gravity voltage 


Breakdown voltage 


Positive ; | F 2.10 | 3 cells, 1.9 volts each ds- 
Center ; iaiihdiniowtas aca a 2. 20 charge at 300 amperes, 30 
Negative_.....-- ae . or 2.12 seconds, 


In July 1951 I made a trip to the west coast and spent 2 days in the shop of 
Pioneers, Inc., at Oakland, Calif. Based on my observations and previous 
experience with Battery AD-X2 the following two articles were written and 
published, respectively in the September 1952 and October 1952 issue of The 
Battery Man. 

A few weeks ago I returned from a visit to the west coast. Among other 
places where I stopped I spent 2 full days with Jess M. Ritchie, the president 
of Pioneers, Inc., in Oakland, Calif. This corporation, as some of you may 
recall, makes Battery AD-—X2, the only battery additive to my knowledge that 
accomplishes everything the maker claims it does. Also, bear in mind that 
the product was developed by Ritchie under the guidance of Dr. Merle Randall, 
professor emeritus in chemistry, of the University of California and considered 
a top authority in this field. 

The subject of battery additives has been pretty well covered and they are 
generally condemned by the National Better Business Bureau and the United 
States Bureau of Standards. However, neither of these organizations has 
tested Battery AD-X2 consistently in accordance with methods that will give 
results comparable to those obtained in actual practice. Therefore, they are not 
qualified to pass on the merit of this material which is far different from the 
usual battery dope. 

There is a very inconsistent situation existing in connection with the better 
business bureaus. To check this personally I phoned the general manager of 
the Oakland Better Business Bureau and asked about the reputation of Jess 
M. Ritchie and Pioneers, Inc. The better business bureau manager went to 
considerable length to tell me that Ritchie and Pioneers, Inc., enjoy a very fine 
reputation as high-grade operators and that the bureau has never had one 
complaint from customers of Pioneers, Inc., or any other party. 

To try to do justice to the company the Oakland Better Business Bureau 
sent a bulletin, a copy of which I saw, to all the other local better business 
bureaus in the country stating that Pioneers, Inc., is a high-grade, reputable 
business concern and that their product, Battery AD—X2, is liked and used with 
excellent results in and around Oakland and that good reports have come in from 
satisfied users in many parts of the country with no complaints from any source. 

Newsweek, which is an influential, high-grade weekly news magazine with a 
national circulation, ran an article in the December 11, 1950, issue, entitled 
“New Life for Batteries,’ devoting a full page and a half to the story of Ritchie 
and Pioneers, Inc. It mentions the way Battery AD-—X2 was discovered and 
gives the names of a number of enthusiastic users of the material. The science 
editor of Newsweek spent 4 days in Oakland getting the information needed to 
enable him to put the article together. 
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Battery AD-X2 is primarily a sulfation preventative and desulfating agent 
for mechanically sound batteries. It is claimed to be nothing more. No claims 
are made that the material will charge batteries, or will increase their power 
beyond Farraday law, eliminate the need for charging nor give the batteries 
new zip and power (unless they are sulfated, in which case they must be me- 
chanically sound and normally charged), as is claimed falsely by the type of 
battery dope that the Bureau of Standards and the National Better Business 
Bureau are condemning. 

The fact that Battery AD-X2 is a sulfation preventative and desulfating 
agent is what gives: it its remarkable value. To understand and appreciate this, 
it is necessary to understand how batteries fail due to sulfation deterioration. 

Battery men generally consider a battery sulfated when hard white crust 
forms on the plates. They fail to recognize the fact that there are several differ- 
ent kinds of sulfation. In the normal operation of a battery giving off electrical 
current lead sulfate is formed in the active material of the plate. When the 
battery is charged this sulfate is converted back into lead peroxide on the posi- 
tive and sponge lead on the negative plates. But as a battery becomes older and 
is in more or less intermittent use, what Dr. Merle Randall calls minutely 
soluble sulfate gradually forms which looks much like the usual reddish brown 
active Material on the positive plate but is harder and feels more slatey. As 
the amount of this kind of sulfate gradually increases, the plates gradually lose 
their power to take and hold a charge and the cell will finally fail. One bad cell 
in a battery means the battery is also a failure. 

The bad feature of this sulfate is that the adhesion of the active material to 
the plate grids is very poor. This leads to oxidation of the metal of the positive 
grids, that is, actual formation of the metal into lead peroxide in the same way 
the early Planté plates, were formed from sheets of metallic lead. In the nega- 
tive plates the paste becomes loosened from the grid through gassing between 
the grid and the active material when the active material consists of the hard 
minutely soluble sulfate. 

The big well-known battery makers have issued bulletins stating that one of 
the principal causes of battery failure is oxidation of the positive grids due to 
overcharging. Actually the main cause of the grid oxidation is due to poor 
contact of sulfated active material with the grid. Thus the charging current 
not being able to fully convert the sulfated active material, goes to work on the 
grids and converts them or forms the material into lead peroxide. This, of 
course, weakens the grid structure as well as its current-carrying capacity which 
puts the cell out of commission. 

Here is where the value of Battery AD—X2 comes in. Its action is to convert 
the sulfated active material to a softer material which tightly adheres to the 
grids protecting them from oxidation and giving good electrical contact between 
the paste and the grid material. That this is true is proven by tests in which 
Battery AD-X2 treated batteries have been given 2,000 pereent overcharges 
time after time with no harmful effects. This is only one of the evidences that 
this remarkable material really does accomplish very favorable results and 
results that lead to greatly reduced battery expense through longer life 
expectancy. 

If a doctor is willing to take his own medicine, you can be very sure that it is 
pretty good medicine. Next month I will tell you how Ritchie uses his own 
product to turn out guaranteed rebuilt batteries and produces a generous profit 
at the same time. 


DOING THE IMPOSSIBLE 


One of the famous generals who helped to make military history for us 
once said, “The difficult task we do at once. The impossible takes a little longer.” 
This would imply that some things which are generally considered to be impos- 
sible of accomplishment can be done, after all. For example, in 1925 if you had 
been told that you could sit in your living room and watch and hear events 
taking place a thousand miles away, by means of a device called television what 
would you have said? It would probably have sounded something like “Nuts.” 

In this year of 1952, if you were told that regardless of how badly positive 
and negative battery plates are sulfated, if the grids are mechanically sound, 
they can be put into a case, properly connected, and the resulting battery can be 
guaranteed for a full year on a basis of money back or another battery without 
charge, what would you say? Probably the same thing—“Nuts.” 

But just as truly .as you can watch television programs (if you are within 
range of a TV station) are such batteries being put out by a number of shops 
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scattered from Oakland, Calif., to Boston, Mass., following the procedure devel- 
oped by Pioneers, Inc., of Oakland, Calif., and treating the batteries with Battery 
AD-X2. 

Battery additives have had a bad name, and are generally condemned by the 
Bureau of Standards of our Government, and by the National Better Business 
Bureau. But I definitely state, with full consciousness of the importance of such 
a statement, Battery AD—X2 is one additive that does even more than the maker 
claims for it, and that it makes the unbelievable happen in electric storage 
batteries. 

The material—called Battery AD-X2—contains some of the same chemicals 
that are used in ordinary battery “dopes.” But, in addition, it contains a 
catalyst that is the causative factor which brings about the amazing results that 
are accomplished. Some of these results upset long-accepted principles in the 
battery-building and servicing business, and made practicable the salvaging of 
from a third to two-thirds of the batteries which fail in service, with no loss of 
precious lead, which is becoming increasingly scarce. These batteries are put 
back in service, and in most cases perform better than new batteries, with a 
longer service life. 

I have personally inspected three battery-reprocessing shops—in Oakland, 
Calif., Sacramento, Calif., and Grand Rapids, Mich.—where reprocessed batteries 
are turned out, using only material selected from batteries which have failed or 
have been junked, except for new separators of Port Orford cedar, and treatment 
with Battery AD-X2. These batteries are consistently giving satisfaction in 
fleets, police cars, contracting equipment, electric tractors and fork-lift trucks, 
marine service, standby plants, etc., and are cutting battery costs from 40 to 70 
percent, with an average of better than 50 percent. This is done by cutting down 
time, giving increased output, reducing service failures, as well as some reduction 
in selling price as compared with new batteries. 

A natural question that will be coming to mind by this time is, “What is done 
to these batteries to make them give such excellent service?’ Here is the 
answer. 

For every reprocessed battery that is sold, an exchange battery is required 
and, in addition, junk batteries are bought and wherever possible new shelf- 
sulfated batteries are taken in. These batteries are all opened up and every 
element is carefully inspected. Where 80 percent or more of the active material 
is left on the grids, and the grids, especially the positive, are in good mechanical 
shape, regardless of the sulfation that may be present in the active material, the 
groups are used. All separators are discarded and the groups reinsulated with 
Port Orford cedar separators. The battery boxes are carefully checked for leaks 
and, as far as possible, all composition cases are rejected, using only hard rubber 
cases. The elements are recased, covers put in place, new straps and posts 
burned on, the original acid poured back, a treatment of AD—X2 put in each cell, 
and the battery put on charge. It is kept on the charging line at a rate of 5 
amperes for 24 hours, then 1 ampere per positive plate until successive hydrom- 
eter readings an hour apart show no increase in gravity. Bach cell must come 
up to 2.5 volts under charge. Any batteries which do not come up to 2.5 volts 
per cell are taken off the line and opened up again to find out why. 

When the batteries are taken off the line, they are allowed to stand for 24 hours 
and then are required to give 300 amperes for 15 to 30 seconds with no 3-cell 
voltage below 4.2. Batteries which go through all this go into service, and an 
average of 95 percent of them stay in service far beyond the guaranty period of a 
year. This is much better than the average for new batteries which are on a 
prorated warranty with a charge for months of service. 

The AD-X2 material reduces even badly sulfated active material, on both 
negative and positive plates, to soft, porous, effective active material which 
adheres strongly to the grids. The rejuvenated active material stays that way 
for the life of the battery, with very little shedding and no sulfate which forms 
as a battery becomes discharged and which is reconverted to lead peroxide and 
sponge lead, respectively, as the battery accepts a charge. 

Tt is not generally recognized that there are numerous types of battery plate 
sulfation. The one that most commonly forms in batteries that are used only 
1, 2, or 8 days a week, or may stand unused for days or a week or 2, looks 
much like normal active material, but is what Dr. Merle Randall, famous battery 
scientist, called “minutely soluble sulfation”; that is, it is only slightly soluble 
and, therefore, only slightly active. It has very poor adhesion to the metal of the 
grids, and this makes a high-resistance contact, and promotes oxidation, or for- 
mation, of the metal of the grids. As this sulfation increases in amount, the 
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battery becomes weaker, until when heavy demands, such as winter starting, 
are put on the battery, it can’t deliver and must be replaced. 

Che soft, treated, active material, resulting from the use of AD-X2, adheres 
strongly to the grid metal, making the internal battery resistance a minimum, and 
keeping the battery temperature down. This makes it almost impossible to 
damage the battery from overcharging with a moderate current, 

Space prohibits telling you of many more actions of the storage battery treated 
with this additive which make it perform as it does. But I have personally 
seen them happen and have checked performance of a number of reprocessed 
batteries turned out under this system. So when the statement is made that 
here is definitely something new and important in the sterage battery service 
line, it is true. 

Another experience with a battery for the confirmed value of Battery AD-X2— 
we have a snowplow at the Lane Technical High School, which is only used, 
naturally, during the winter weather. The battery in the snowplow bad received 
no attention from the previous winter and was found to be in a totally dis- 
charged condition in October 1951. It was brought to my shop to be charged and, 
after leaving it on charge for 18 hours at 6 amperes, it was found that it would 
not take a charge. The battery was treated by me with Battery AD-X2 in 
accordance with the maker’s instructions and was once more put on charge with 
6 amperes. After a 24-hour charge it was found that the gravity came up to 
1.280 in each cell. 

In order to be sure that the battery had capacity that would make it usable 
once more in the snowplow, it was discharged, using the same bank of headlight 
bulbs previously used at the 13-ampere rate. The discharge was maintained 
for 7 hours which would be equivalent to 91 ampere-hours at the 13-ampere rate, 
or relatively equivalent to 110 amperes at the 20-hour rate. The battery is a 
group II, rated at 120 ampere-hours. The battery was charged again and turned 
over to the maintenance department of the school for use in the snowplow and 
started the snowplow engine satisfactorily during the 1951-52 winter season. 

A test run on the battery at this date, May 12, shows the following: 


Snowplow battery as removed 





| 

| Open-cell 

| . 

Cell Gravity voltage Breakdown voltage 

| | } . 
Postth vO. 2.5). ca cicivccenedeuse 1. 240 | 2.12 | Breakdown 1.8; discharge at 200 amperes, 30 
Center pemtep ate bv eidhinel 1, 240 | 2.11 seconds; terminal voltage 5.40; temperature 
OGRE Tennenenssnapaeeos ‘ 1. 230 2. 09 | 70° F. 


Snowplow battery after 5-hour charge at 6 amperes 





snail Open-cell | ies 
Cell | Gravity | voltage | Breakdown voltage 
PURING » cucbstuesveteen sank 1. 280 2.2 1.90 volts per cell; discharge at 200 amperes, 30 
Riis Re ss: a och 1, 280 2.2 seconds; terminal voltage 5.70; temperature, 
Negative.i.zi..2iiiebiiciZ 1. 271 2.18 85° F, 


Until I became familiar with AD—X2, I was firmly convinced that no battery 
additive had any value in connection with improving the performance or life of 
storage batteries. However, the various experiences I have had with Battery 
AD-X2 have convinced me that this material does have definite advantage in 
increasing both the performance and life of lead-acid batteries. My experience 
shows that the material fulfills every claim that the manufacturer makes for 
it and, in fact, their claims for the material are quite conservative. 

The material contains magnesium sulfate and sodium sulfate, which is gen- 
erally agreed in themselves are of little value as battery additives, but the 
catalyst that is incorporated in the material apparently is the element that 
makes Battery AD—X2 an entirely different product from all the other battery 
additives that have been foisted on the public at various times. 

I have observed the Pioneer, Inc., method of rebuilding batteries in shops in 
Oakland, Calif., Sacramento, Calif., Grand Rapids, Mich., and Chicago, Hl., and 
in each case I found the shop operators are doing a very good job of battery 
rebuilding, but the badly sulfated plates in mechanically sound grids could not 








136 BATTERY AD—X2 


ee have turned out high-capacity batteries without the use of Battery 
AD-X2. 

I have seen these batteries tested and in operation and my observation indi- 
cates that they are superior to new batteries, which could not have possibly 
been accomplished, either by the manner in which they are rebuilt, or by the 
use of magnesium sulfate and sodium sulfate alone. The rebuilding methods 
in no way indicate or account for the outstanding service rendered by batteries 
treated with AD—X2, but depend principally upon the use of this material. 

I have looked over the circular letter No. 504 put out by the National Bureau 
of Standards and I fail to see any tests that were run in accordance with the 
tests determined by Pioneers, Inc., to actually demonstrate the value of Battery 
AD-X2, 

Overcharging batteries, particularly sulfated batteries, merely expedites the 
oxidation of the positive grids so that if they were not ruined before the tests, 
the test itself would complete their destruction. 

Furthermore, great stress is laid on the lack of value of magnesium sulfate and 
sodium sulfate as battery additives, which is true. However, Battery AD-X2 
is entirely a different material, due to the addition of the catalyst, and this is 
what gives it the remarkable ability to soften active material, dissolve sulfida- 
tion, improve the adherence of the active material to the grids, and increase 
the battery capacity. 

In addition to my own experience and observation in connection with Battery 
AD-X2, I have talked to battery rebuilders using this material from many parts 
of the country, from Florida to Idaho and from California to Massachusetts, 
and they are enthusiastic about the results they have achieved in rebuilding 
batteries of sizes from group I to large batteries used in fork trucks, mine loco- 
motives, and powerplant standby batteries. 

Therefore, it is my carefully considered opinion, based on tests and personal 
observation, that Battery AD-—X2 should be definitely differentiated from other 
battery additives, or so-called “battery dopes” and considered as a valuable 
material which will save American motorists millions of dollars and be an 
important factor in the conserving of lead supply. 


A CRITIQUE OF THE NATIONAL BUREAU OF STANDARDS CIRCULAR No. 504 ON BATTERY 
ADDITIVES WITH SPECIAL REFERENCE TO “BatTTrery AD—X2” 


(By Keith J. Laidler, Ph. D.) 


A. STATEMENT OF PROBLEM 


I. Battery additives are materials designed to be added to the electrolyte in 
lead-acid storage batteries for the purpose of extending the useful life of such 
batteries. 

II. One particular additive, “Battery AD-X2,” has been claimed by numerous 
technicians, and has been demonstrated by various tests, to be extremely effective 
when applied to batteries in sound mechanical condition, even if they are highly 
sulfated and consequently impossible to charge. 

Ill. In disagreement with this, the National Bureau of Standards, in Circular 
504, reports on tests made on several battery additives, and the reader is left 
with the impression that no battery additives on today’s market performs any 
useful function; the particular additive “Battery AD-X2” has been condemned 
by name in correspondence of the Bureau of Standards as being worthless in 
extending the lives of batteries. 

IV. The Bureau states that all additives described in No. 504 were “combina- 
tions of anhydrous magnesium and sodium sulfates.” “Battery AD-X2” is not 
a simple combination of the two sulfates specified. 


B. SUMMARY OF CONCLUSIONS 


I. The tests described by the Bureau in No. 504 do not permit a valid scientific 
conclusion to be drawn that the battery additives tested served no useful purpose 
for the following: 

(a) The tests were not adequate since they were made on batteries of undeter- 
mined condition which may well have been mechanically unsound ; 

(b) Adequate controls were not maintained. 
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II. Since “Battery AD-X2” is not simply a combination of magnesium and 
sodium sulfates, it is not clear that the Bureau ever tested “Battery AD-—X2” at 
all. Even if the Bureau did test “Battery AD—X2” using the test procedures 
described in No. 504, no valid scientific investigation of “Battery AD-X2” was 
made by the Bureau. 

Ill. Circular No. 504 of the National Bureau of Standards fails to give fair con- 
clusions regarding battery additives in general. 


C. DISCUSSION 
The additive “Battery AD-X2” 

The additive “Battery AD—X2” has been stated by large numbers of experienced 
technicians to be extremely effective in preventing sulfation in storage batteries, 
and also in restoring old but mechanically sound batteries to effectiveness. No 
claim is made that mechanicaliy unsound batteries respond to treatment by the 
addition of this substance; this is important in connection with the nature of 
the tests conducted by the National Bureau of Standards (see below). 

The Bureau has conducted tests on certain battery additives, consisting of 
various mixtures of sodium and magnesium sulfates. They conclude from 
these tests that these substances are not effective, and in Circular No. 504 they 
strongly condemn the use of additives. Whether or not their tests included 
Battery AD-X2 is not clear, and is discussed below; however, in a communi- 
eation to the National Better Business Bureau (August 1950) they include Bat- 
tery AD-X2 among the substances they have tested, and claim that it has no 
effectiveness. 

There is clearly a sharp discrepancy between the conclusions of many ex- 
perienced battery technicians and users and those of the Bureau of Standards. 
In this report, the reason for this discrepancy is examined carefully, and it is 
concluded that the tests conducted by the Bureau do not justify their statement 
that battery additives in general, and Battery AD-X2 in particular, are ineffective 
in combating sulfation. 


The efficiency of Battery AD-X2 

The present writer has examined the letters and affidavits of a large number of 
persons who have in Many cases carried out extensive tests on Battery AD—X2. 
In all cases their conclusions were highly favorable to the product. 

In the past, as is shown by correspondence I have examined, the Bureau 
has discounted statements similar to these by saying that the authors of them 
were deceived by the phenomenon of battery regeneration, by which is meant 
that a battery which has become discharged will (owing to diffusion effects) 
become again active after a short period of time. It is certainly possible that 
some private car owners might be deceived by unscrupulous exploitation of this 
effect. But it is wholly unreasonable to assert that battery technicians and 
trained scientists could have been hoodwinked in this way. In the first 
instance, experienced battery technicians could not fail to be aware of the 
phenomenon of regeneration, which is a very well-known effect and one which 
many motorists have discovered themselves. Secondly, most of the persons 
who have written about Battery AD-X2 had previously tried other battery addi- 
tives, and had found them to be useless. It can hardly be supposed that the 
battery regeneration comes to the aid of Battery AD—X2 but not of other addi- 
tives. The main point is that regeneration is a temporary phenomenon, and has 
no bearing on the overall longevity of a battery, 

The writer has also carried out himself a simple, but highly convincing, 
demonstration of the effectiveness of Battery AD-X2. This was done on a 
6-volt automobile battery which had been standing for many months in an 
uncharged condition, and which had been placed on the charger a number of 
times, without success. Before the addition of the Battery AD-X2 the hydrom- 
eter readings on all cells, and the voltmeter readings, indicated the battery to 
be completely uncharged. The battery was then tested with the additive accord- 
ing to manufacturer's instructions and connected to a tungar charger. After 
about 6 hours it was found that 2 of the cells showed hydrometer readings 
corresponding to full charge while the third corresponded to no charge. The 
yoltage of the battery at this time was 5.8 volts. The fact that one cell failed 
to charge shows that the regeneration is a real effect; it was noted that the cell 
which failed to charge was badly buckled. 

The battery users referred to above experienced continuing improvement after 
using Battery AD-X2 and were able to reduce their battery costs by a very 
large proportion. 
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It seems, therefore, impossible to avoid the conclusion that the use of Battery 
AD-X2 brings about a marked increase in the life expectancy of a battery, 


The National Bureau of Standards tests 


In Circular No. 504 issued by the Bureau of Standards, tests on five different 
battery additives are described in detail, the additives consisting of sodium 
sulfate and magnesium sulfate mixed in various proportions. The circular states 
in its preface that it is written for the “average automobile owner and storage 
battery user.” This is highly flattering to the above individuals, who. in the 
present writer’s opinion, would be in no way qualified to understand or assess 
the significance of the tests described. It is difficult to avoid the conclusion 
that the object of Circular No. 504 was to discourage the average reader from 
using battery additives by the use of highly technical arguments which would 
be incomprehensible to him rather than to be informative, objective, and educa- 
tional, 

There are several other features of the circular which force one to conclude 
that the authors were more concerned with justifying their own preconceived 
notions as to battery additives rather than reporting objective conclusions. 
Superficially the tests described appear very well organized, and would probably 
so impress the average automobile owner, but a closer examination of these tests 
reveal several very peculiar and unsatisfactory features. The following points 
are especially worthy of note: 

(1) The manufacturers of Battery AD-X2 have made it clear that their 
product naturally cannot be expected to revive batteries of unsound mechanical 
condition. In spite of this, the Bureau tests were carried out on batteries that 
in all probability were in a mechanically unsound condition. The batteries used 
had stood for 4 years in a charged and damp condition, and were given a 388 
ampere-hour charge. Since the batteries were 120-ampere batteries and were 
badly sulfated, this represents a very high degree of overcharging, and must 
inevitably have brought about considerable mechanical destruction. In view of 
this the tests described do not constitute a fair or objective trial of the additives 
under the conditions corresponding to those referred to in the manufacturer's 
claims. 

(2) Another curious feature of the tests is the fact that instead of adding 
water to the batteries, as should have been done, the Bureau staff added sulfuric 
acid of 1.05 specific gravity. As a result of this and specific gravities of the 
batteries after charging were not far from 1.280 the value for a new battery, a 
fact that will trap the average automobile owner who reads the circular 
into believing that the batteries tested were in good mechanical condition and 
practically fully charged. Had water been added the specific gravity of the 
electrolyte would have been lower by about 0.050 and it would have been readily 
apparent that the batteries were in poor condition. 

(3) Throughout the tests conducted by the Bureau, an important factor in 
the evaluation of the batteries was the hydrometer readings of the different cells 
at different stages of the test. Since at the outset of the tests sulfuric acid, as 
opposed to distilled water, was added to the batteries in order to achieve the 
proper electrolyte level, the meaning of such measurements is open to serious 
question, particularly since the acid will have an undetermined effect on the 
process of desulfation. 

In addition, the tests would only be significant if for comparison they have 
also been carried out on new batteries which had been treated with surplus 
sulfuric acid. It would also appear essential to carry out comparative tests on 
new batteries which had been proportionately overcharged in the same manner 
as the six test batteries used. This technique of carrying out comparative tests 
on a standard is regular practice, but is conspicuously lacking in the Bureau 
tests here considered. 


SUMMARY 


I. In view of the above points the present writer considers that the Bureau 
tests described in Circular 504 are definitely not adequate or fair, and that they 
do not justify the conclusion that the battery additives investigated are of no 
value. 

II. In any case, of course, the tests described in Circular 504 do not determine 
the question of whether Battery AD—X2 is effective as an additive in view of the 
conclusion that Battery AD-—X2 was not used in the tests described in this 
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ular. The Bureau does claim, however, to have investigated Battery AD-X2 
that the above discussion is important in connection with the type of testing 
the Bureau apparently considers to be adequate. 

Ill. We now come to the final and most important matter for present pur- 
noses: Did the Bureau test Battery AD-X2 at all? Consideration of this ques- 
mm reveals a very puzzling unsatisfactory point. It is quite certain that none 
of the additives referred to in Circular No. 504 (table 2) was Battery AD-—X2 
since the five additives listed there are stated (on p. 7) to be “combinations of 
anhydrous magnesium and sodium sulfates.” Two of the mixtures (A and C) 
are stated to be commercial products but neither can be Battery AD—X2, which 
is not a simple combination of these two sulfates, 

In an official communication (dated April 5, 1950) to the National Better 
Business Bureau, the Bureau of Standards reiterates its position with regard to 
mixtures of magnesium and sodium sulfates. They then go on to say that Bat- 
tery AD—X2 was included in their tests, and was shown to be ineffective. Now 
the tests referred to in this communication, although not stated to be the tests 
described in Cireular No. 504, have a very marked resemblance to those tests, 
even to the numbers of batteries under test. There is, at least, a very strong 
implication that the same set of tests is being referred to, and the average reader 
would certainly conclude this, and would assume that either additive A or C 
was Battery AD—X2. 

This is obviously a very confusing and unsatisfactory situation, which the 
Bureau of Standards should clarify. They should state explicitly whether the 
tests referred to in their April 5, 1950, communication to the National Better 
Business Bureau were the same as those described in Circular No. 504, If so, 
they should admit their error in describing “Battery AD-—X2” as a mixture of 
the two sulfates; if not, they should publish details of their tests so that they 
can be properly assessed by outside scientists. Otherwise suspicion and mistrust 
are inevitable, and the manufacturers of “Battery AD-X2,” its potential users, 
and the Government itself, will suffer. 


tl 


CONCLUSION 


An evaluation has been made of the battery additive “Battery AD-X2” and 
of the various tests carried out on it. 

It is coneluded that there is a very strong case in favor of the effectiveness of 
this substance in preventing sulfation in storage batteries. This case is based 
on (a) adequate scientific tests; and (a) on the general experience of many ex- 
perienced battery users. 

The tests carried out by the National Bureau of Standards have been exam- 
ined, and it is concluded that they were conducted under conditions which no 
additives could be given a fair trial, since the tests most probably involved me- 
chanically unsound batteries and were made without proper controls. Further- 
more, there is no doubt as to the nature of the tests, if any, made on “Battery 
AD-X2” and their results. It is suggested that the Bureau withdraw Circular 
No. 504 in the public interest. 

May 15, 1952. 

Mr. Rrrcum. Insert: Testing procedure for Battery AD-X2 (sui- 
cide test), dated June 1, 1951, forwarded to Acting Director of 
Bureau of Standards, by request of March 15, 1952, from which we 
quote: 

Should the specific gravity of any battery go above 1,280 specific gravity with 
temperature corrections during the above-outlined charge, acid should be drawn 


off and acceptable water added to lower the specific gravity to slightly below 
1,280, 


Again quoting : 


. Tabulate and compare the amount of water added to the treated and untreated 
atteries. 


Again quoting: 


Take voltage, hydrometer, and temperature readings. 


88414—53——-10 
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(The document referred to is as follows:) 
PROCEDURE FoR TESTING BATTERY AD—X2 (Suicipe Test) —JUvNE 1, 1951 


Choice of batteries—Group 1 or 2 automotive type lead-acid batteries. 
1. Batteries selected should be shelf-sulfated’* lead-acid batteries which have 
not been charged by trickle charging or any other method of charging which 
would affect their mechanical soundness from the time they were formed. These 
batteries are available through battery distributors or from war surplus; or 

2. Dry-charged * or moist-charged batteries should be selected which are beyond 
their date limit for putting into service, which may or may not have been filled 
with electrolyte but which have not been charged. 

3. Twenty-one batteries as near as possible identical as to condition, age, and 
ampere-hour capacity, should be used. The batteries should be numbered for 
identification purposes. Odd numbers of treated batteries and even numbers for 
untreated batteries or vice versa. Ten batteries are to be treated with Battery 
AD-X2 and 10 batteries are to be left untreated and 1 battery to be withheld 
for comparison purposes. 

4. All batteries should be opened for inspection. If the batteries are truly 
sulfated, the plates will be hard. The positive plates will at times be somewhat 
lighter in color than normal. However, the white discoloration, so ofttimes 
mentioned in battery parlance, need not be present to determine that a battery is 
sulfated. The separators should be checked to make sure that they are not dry, 
shrunken, or in an otherwise deteriorated condition. 

5. The positive plates should be spot checked to determine the mechanical 
soundness as well as the amount of lead remaining in the positive grids. Bat- 
teries of the type under discussion will be found to have practically all their 
uctive material in both the positive and negative grid. Should there be more 
than one-fourth of an inch of mud in the bottom of any cell container, the 
battery is not suitable for this test. 

To determine the soundness of the grid structure, place a nominal amount of 
pressure on the lower corner of the positive plate diagonally opposite from the 
ear connecting the plate to the bus bar. This pressure should be applied about 
1 inch in from the edges of the plate by using the thumb and the first and second 
finger. At the same time, lightly twist the positive plate backward and forward to 
determine if there are any serious fractures in the grid structure. This should 
be done on 2 or 3 positive plates of each cell. Break one positive plate per cell in 
battery No. 21 for grid inspection comparison. 

Crosswires in the grid of the positive plate in sulfated batteries with the 
diameter of less than 4999 of an inch is insufficient to conduct enough current 
for charge and discharge of a positive plate. Negative plates in sulfated bat- 
teries will be found to be hard, with color ranging from dark slate gray to a 
very light gray. The two outside negative plates in a cell may show some shed- 
ding on initial charge in the treated batteries due to lack of support during 
transformation. 

Where rubber separators are encountered, they may be used regardless of their 
dryness but, they should be slipped out from between the plates and turned end 
for end. 

6. After determining that the elements of the batteries are sulfated by hard- 
ness of the plates and determining that the batteries are mechanically sound, they 
should be reassembled and filled to the proper level with electrolyte. For test 
purposes it is not necessary to replace the sealing compound, The electrolyte 
should not be allowed over one-fourth of an inch above the top of the plates 
where the sealing compound is not replaced as too high an electrolyte level leads 
to spillage and spewing from gassing and allows current to pass across the top 
of the cell covers during charging. 

7. Treating and charging batteries—Open voltage as well as hydrometer and 
temperature readings should be taken on all 20 batteries prior to placing on 
charge. 


1 When batteries of the shelf-sulfated type are used, add only acceptable water to bring 
the electrolyte to its proper level and add only acceptable water throughout the test. 

2 When batteries of the dry-charged or moist-charged sulfated type are used, add acid of 
the specific gravity recommended by the manufacturer to fill the battery. Allow to stand 
for 24 hours before putting on ¢harge., Recheck the fluid level and add sufficient acid of 
the same specific gravity to bring the electrolyte up to the proper level. Add acceptable 
water only for the remainder of the test. 
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(a) Do not first attempt to charge batteries to be treated and then treat, as 
prolonged charging on badly sulfated plates prior to treatment corrodes the posi- 
tive grid. The 10 untreated batteries are the controls. For the purpose of this 
test which is a short-term test, disregard paragraphs 15 and 24 of form 90 
other than those portions which are written into this test. 

(b) Place batteries on charge at 5 amperes. Treat each cell of the 10 bat- 
teries which have been properly numbered for treatment, with 1 envelope of 
Battery AD-X2 in accordance with paragraph 32 of the enclosed form 90, imme 
diately. Leave the other 10 batteries untreated. Place the 10 treated batteries 
and the 10 untreated batteries on separate charging currents of the same value. 

(c) Use separate hydrometers and separate syringes for the treated and un- 
treated batteries. 

(d) Tabulate and compare the amount of water added to the treated and un- 
treated batteries. 

8, Charging and tabulation for the first 24 hours.—Al] batteries are to be 
charged at 5 amperes for the first 24 hours. Take voltage, hydrometer, and 
temperature readings at 30-minute intervals for the first 2 hours. ( Tempera- 
tures should all be kept below 120° F. on all batteries at all times.) Then 
readings on voltage, hydrometer, and temperature should be taken at 2-hour in- 
tervals for the remainder of the first 8-hour period of charging. Then readings 
on voltage, hydrometer, and temperature may be omitted until the 23d hour of 
charge. Between the 23d and 24th hour, readings should be taken and recorded. 
At the end of the 24th hour of charge, the charging values should be stepped up to 
1 ampere per positive plate. Thus, on a 15-plate battery the charging current 
would be 7 amperes. If any battery in one of the charging circuits goes above 
120° F., the charging current of that circuit should be reduced and the temper 
ature of the offending battery recorded by number. When the temperature of 
this battery has lowered sufficiently, return the charging current to its original 
value whether this be the 5-ampere rate or the l-ampere per positive plate rate. 
The charging current should be maintained at the 1 ampere per positive plate 
rate during the 8 hours of the working day, taking 3 voltage, hydrometer, and 
temperature readings during the 8-hour working day, at the beginning of the 
day, 1 at micday and 1 at the end of the day. The charging amperage should 
be dropped to 5 amperes during the 16 hours in which there is no attendance 
at the charging line and increased to the 1 ampere per positive plate during the 
8-hour working day, recording the voltage, temperature, and hydrometer read- 
ings during the working day as outlined above, until the batteries are fully 
charged. (Should the specific gravity of any battery go above 1,280 specific 
gravity with temperature corrections during the above outlined charging, acid 
should be drawn off and acceptable water added to lower the specific gravity to 
slightly below 1,280. A notation of this should be tabulated by battery num 
ber. The batteries will have been fully charged when the voltage has reached 
2.5 volts per cell or better and the hydrometer reading has stopped increasing 
after three successive readings as outlined for readings during the working day.) 
Also, the batteries should be gassing freely but in no case should the batteries be 
considered fully charged until they have received not less than 80 hours at the 
5-ampere rate and 40 hours at the 1 ampere per positive plate rate. This is 
somewhat better than 600 percent of the ampere-hour capacity of the batteries. 
Before taking batteries off charge, be sure that the electrolyte level is a minimum 
of one-fourth of an inch above the top of the plates, as the level of the electro 
lyte will drop depending on the amount of gas trapped in the cells, and the 
temperature of the electrolyte at the end of the charge. The batteries should 
then be taken off charge. Dry tops of batteries. The battery connectors should 
be disconnected and the batteries allowed to stand for 48 hours. At the end of 
48 hours, voltage, hydrometer readings and temperature readings should be taken 
and electrolyte levels noted and included in the recording. 

9. Five batteries treated with Battery AD—X2 and five untreated batteries 
should be opened for inspection. If truly sulfated batteries were used in the 
beginning, the following results will be noted: 

Treated batteries.—The «paste will be found to be soft and porous and the 
active material in both the positive and the negative plates will be found to be 
in firm contact with the grids. There will be little peroxidization of the grids 
in the positive plates. There will be no warping or buckling of the plates and 
little shedding. The overall appearance of these batteries will indicate many 
months of useful service. 

Battery No. 21 may be used for comparison to establish the original condition 
of all batteries at this time. 
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Untreated batteries.—It will be noted that the positive grids are largely, if 
not entirely peroxided out in the positive plates and that the plates will disin- 
tegrate under pressure and twisting, as outlined in paragraph 5, page 1. The 
active material in the negative plates will be found to be pried loose from the 
grid which will cause it to be chunky and sandy (the plates may or may not be 
warped). Shedding of the active material from the plates will be considerably 
heavier than in the treated batteries. The condition of these batteries, if they 
were truly sulfated at the beginning, will show that they have little, if any, life 
expectancy, or they may be inert. 

Fi. e Battery AD-X2 batteries and five untreated batteries should be given the 
following individual discharge test: 

Using a discharge unit, preferably but not necessarily a carbon pile, discharge 
each battery at 300 amperes as long as it will discharge 300 amperes—keeping 
track of the voltage drop and temperature at 1-minute intervals, When the 
battery will no longer hold a 300-ampere discharge, reduce the discharge rate 
to 200 amperes. Then record the voltage drop and temperature at 1-minute 
intervals as long as the battery will hold a 200-ampere discharge rate. When 
t will no longer hold a 200-ampere discharge rate, reduce the discharge rate to 
100 amperes and take voltage drop and temperature at 1-minute intervals as 
long as it will hold the 100-ampere discharge rate (take care that both the 
treated and untreated batteries are held at the same ampere rate in the suc- 
cessive steps and in the same room or location so that the temperatures under 
which they are discharged will be approximately the same). When the batteries 
will no longer hold a 100-ampere discharge discontinue the test. Take hydrom- 
eter readings on both the treated and untreated batteries. 

This is a suicide test and not a part of the instructions for use of Battery 
AD-X2. However, the 10 treated batteries which have been used in this test may 
he put into service and many months of satisfactory service may be expected from 
them under the most severe operating conditions, 


Mr. Rrrente: Insert: Letter from Dr. A. V. Astin, Acting Director 
of the Bureau of Standards, to Jess M. Ritchie, dated May 23, 1952. 
(Juoting : 

The Bureau will make no adjustment in specific gravity of the batteries by the 
removal of acid and addition of water during the course of the tests. This 


represents a minor deviation in procedure suggested by you in paragraph 8 of 
your test. I would like your concurrence in this deviation. 


Again quoting from the same letter: 


You will not be allowed to watch the Bureau's tests although you will be 
permitted to see the test setup prior to and at the end of the tests. 


(The document above referred to is as follows :) 


UNITED STATES DEPARTMENT OF COMMERCE, 
NATIONAL BUREAU OF STANDARDS, 
Washington 25, May 23, 1952. 
Subject: Battery AD—X2. 


Mr. Jess M. Rrrcnie, 
President, Pioneers, Incorporated, 
2411 Grove Street, Oakland 12, California. 

Dear Mr. Rircnte: Reference is made to your letter of March 15, 1952, and to 
our telephone conversations concerning your product, Battery AD-X2. The 
Bureau is willing to conduct additional tests on your product following generally 
the procedure described in the so-called “Procedure for Testing Battery AD-—X2 
(Suicide Test)” of June 1, 1951, which you transmitted in your letter. Quali- 
fications and conditions for this test will be as follows: 

1. The Bureau has secured 21 shelf-sulfated storage batteries which will be 
turned over to you for mechanical inspection and repair according to the pro- 
cedure outlined in paragraphs 1 to 5, inclusive, of your above test procedure. 
These batteries consist of 6 cells connected in series-parallel to provide 6 volts. 
The cells in each battery should be regrouped to give two 6-volt units, thus giving 
a total of 42 batteries of 6 volts each. 

2. After you are satisfied that the batteries are mechanically sound you will 
return them to the Bureau filled to the proper level and sealed. 
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rhe Bureau will then mark the cells and treat half of them with Battery 
AD-X2. The cells selected for treatment will be chosen at random according 
to a procedure to be named by the Bureau’s statistical experts and will be charged 

n 2 cireuits, each circuit containing an equal number of treated and untreated 

lis. This represents a minor deviation in procedure suggested by you wherein 
odd numbered batteries are treated and even numbered batteries are untreated, 
or vice versa, and kept on separate circuits. The code to the treated cells will be 
known only to me until the tests are completed. 

{. The Bureau will make'no adjustment in specific gravity of the batteries 
by the removal of acid and addition of water during the course of the tests: 
This represents a minor deviation in procedure suggested by you in paragraph 8 
of your test. I would like your concurence in this deviation. 

5. You will not be allowed to watch the Bureau’s tests although you will be 
permitted to see the test set-up prior to and at the end of the tests. 

6. Various experts from the Bureau staff will be asked to inspect and rate the 
battery plates in accordance with the first part of paragraph 9 of your test. 
Experts from other government laboratories will also be invited for this inspec- 
tion. In addition you and one or two others you may wish to include will be 
allowed to inspect and rate cells according to paragraph 9 of your test, but you 
will not be informed as to which cells were treated prior to making your ratines. 
According to the claims made in your test description there should be no 
difficulty in distinguishing between the treated and untreated cells. After the 
visual inspection We may conduct chemical tests from selected segments of 
the cell plates. 

7. Presumably if your product does what you claim it will do, the cells treated 
with it will give a higher watt-hour capacity than the untreated cells. Since 
we will have no assurance that all the cells are of equal quality prior to starting 
the tests, the results will be subject to some statistical variation. Criteria for a 
statistically significant improvement of the battery cells due to the aduitive 
will be established by the Bureau’s statistical experts. 

8. If the tests do not establish definitely the usefulness of your product, I will 
expect you to concur that it has not been possible to demonstrate the value of 
your product. If the results show conclusively that your product is of value, 
then the Bureau's position on battery additives will have to be modified. Under 
no circumstances, however, shall you be permitted to use, either directly or by 
inference or implication, the fact of the Bureau’s making these tests, the test 
data, or the test results for advertising, publicity or promotional purposes. 

I would like your concurrence in the above test conditions. If you concur, 
we will turn the batteries over to you at once for inspection and repair and we 
will start the tests within one week after you return them to us. 

Sincerely yours, 
A. V. Astin, Acting Director. 


Mr. Rrronte. Remarks: The first quote was not a minor deviation 
but was a ruinous deviation. 

Insert : Letter from Jess M. Ritchie to Acting Director of the Bureau 
of Standards, dated May 26, 1952. Quoting: 

As we agreed at our meeting, should the specific gravity of the acid become 
higher than 1.280, it would then be necessary to draw off acid and add water. 


(The document above referred to is as follows:) 
May 26, 1952. 
Subject: Battery AD-X2. 
Dr. A. V. ASTIN, 
Acting Director, National Bureau of Standards, 
Department of Commerce, Washington 25, D. C. 

Dear Dr. Astin: I wish to comment in detail on the conditions you set forth 
in your letter of May 23, 1952, on the above subject. The numbered paragraphs 
in this letter refer to the similarly numbered paragraphs in your letter. 

1. Acceptable. 

2. Acceptable. 

3. As we discussed and agreed at our meeting on May 23, 1952, care will have 
to be taken by the Bureau to avoid contaminating (partially treat) the untreated 
batteries or cells. Contamination may be avoided by using separate filler bulbs, 
hydrometers, and thermometers as outlined in paragraph 7c, page 2, “Procedure 
for Testing Battery AD-—X2 (Suicide Test), June 1, 1951.” 
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Since twice as many 6-volt batteries are involved in the present test than were 
originally specified in the June 1, 1951, test, this makes it possible, as we agreed, 
to treat 10 6-volt batteries and leave 10 6-volt batteries untreated. Since the 
6-volt batteries will be in 12-volt cases, we ask that the treated and untreated 
batteries be in separate cases for this portion of the test to prevent heat transfer, 
That is: 5 cases will contain treated batteries and 5 different cases will contain 
the untreated batteries. In this manner, the Suicide Test can be carried out 
without any variation whatsoever as to one-half of the total batteries tested 
while the remainder will be tested with the variations you have suggested as 
modified by our mutual agreement. 

Of course, you will be the only one who knows which of these batteries are 
treated and which are untreated. This will necessitate the use of four charging 
circuits since you want to treat by cells and at random the remaining 20 6-volt 
batteries and use separate charging currents for charging after treatment. 

4. When the cells are treated at random, it will be necessary to discharge 
the cells individually to arrive at their capacity. The rate of discharge should 
be at somewhere between 50 and 100 amps per cell since the discharge will be 
at 2 volts instead of 6. As we agreed at our meeting, should the specific gravity 
of the acid become higher than 1280, it will then be necessary to draw off acid 
and to add water to prevent damage to the negative plates and the separators, 
Water should be added in accordance with paragraph 7—D, page 3, of the “Suicide 
Test.” 

5. While I appreciate your kindness in permitting me to inspect the test setup 
prior to, and at the end of the tests, I believe that it would not be contrary to 
accepted Bureau practice for either myself or my representative to observe the 
test while it is in progress. Of course, I understand that I would be present at 
the Bureau’s convenience and would interfere: im no way whatsoever with the 
conduct of the test. In the event that I am excluded from the tests, however, 
it is my understanding that Dr. Keith Laidler of Catholic University, Dr. Regi- 
nald Seott Dean of the Chicago Development Company, or some other qualified 
and mutually acceptable person will be allowed to view the test. 

6. It is my understanding that it is your intention that no one other than 
yourself will know which batteries or cells are treated and which are untreated 
until the test has been completed and the results are disclosed. It is further 
my understanding, that any chemical tests you may make of the cell plates after 
the test is completed will not be considered by the Bureau to be a part of the 
test in any way. 

Sinee the Bureau is conducting the test, it should be the Bureau’s responsi- 
bility to inspect and rate the battery plates as you suggest. In my judgment, 
it would not be proper for the Bureau to either ask for or to accept ratings of 
the plates by experts from other Government laboratories although inspection, 
as such, by any responsible, interested person should be permitted. 

7. We expect that the treated cells and batteries will take a charge more 
rapidly at lower temperature as described in paragraph 8, page 3, of the “Suicide 
Test.” The difference in watt-hours will depend somewhat on the reaction of the 
untreated cells to the overcharge. 

I have a detailed comment to make on. the, statistical analysis mentioned in 
the last sentence of your paragraph 7. This will be furnished in a separate 
letter. 

8. Our experience has shown that mechanically sound sulphated batteries and 
cells treated with Battery AD—X2 will take a charge in less time and at lower 
temperatures than similar untreated units. Observed differences between the 
treated and untreated units similar to the differences described on page 3, para- 
graph 8, and page 4, paragraph 9, of the “Suicide Test” will demonstrate the 
value of Battery AD—X2 and the usefulness of the additive. 

The Bureau has already made tests of Battery AD-X2 and has released its 
findings to the National Better Business Bureau, to Senators, and other promi- 
nent persons, and these findings have been made known to the public by articles 
in trade journals and otherwise. The Bureau’s findings were adverse to the 
claim advanced by Pioneers, Inc., for Battery AD-X2, and consequently my 
personal reputation, as well as that of my company, has been badly damaged. 
Under such circumstances, test results substantially in conformity with our past 
experience as described in the “Suicide Test” should cause the Bureau promptly 
and publicly to exercise every reasonable effort to repair this injury. Letter 
Cireular 504 should be withdrawn immediately and public announcement of the 
withdrawal and the reason therefor should be made at that time by the Bureau. 
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I fully realize that the Bureau is not a commercial testing laboratory and I 
do not expect to be able to use the Bureau's tests, the test data, or the test 
ults for advertising, publicity, or promotional purposes. However, I would 
ke to have a copy of the Bureau's complete test record of the “Suicide Test” 
it conducts together with copies of the daily worksheets. My purpose in re 
questing these data is to complete my files on the subject. None of these data 
will be used in any way contrary to your expressed wishes. 
Very truly yours, 
PIONEERS, INC., 
Jess M. Rircnir, President. 


Mr. Rrrente. A letter from Jess M. Ritchie, to Acting Director of 
Bureau of Standards, dated June 19, 1952, asking the Acting Director 
to contact customers of Pioneers, Inc., by telephone, at the expense of 
the Pioneers, Inc., to investigate their experience with Battery 
AD-XQ2. 

Insert: Letter dated June 23, 1952, from Jess M. Ritchie to Director 
of Bureau of Standards, repeating previous request and giving addi- 
tional information on telephone numbers. This was done because 
there was a rumor that the Acting Director of the Bureau was con- 
sulting with battery manufacturers’ representatives on the proposed 
test. 

(The documents above referred to are as follows:) 

JunE 19; 1952. 
Refer to File D. 
Dr. A. V. ASTIN, 
Director, National Bureau of Standards, 
U. 8. Department of Commerce, Washington 25, D. C. 

Dear Dr. ASTIN: Mr. Wilson tells us that you are going to make some outside 
calls concerning Battery AD-X2. We respectfully request that in addition to 
the names of the Officers we furnished you the other day that you call the fol- 
lowing at our expense. 


Dr. Harold Weber, Professor of Chemistry, Massachusetts Institute of Technol- 
ogy. Home phone, 3-0972, Hyde Park, Mass. Office phone, M. I. T., Kirkland 
7-6900, Ext. 574. Dr. Weber is leaving for Chicago on Monday, the 23d of this 
month, and it is our hope that you will call him today. Dr. Weber was for 
a number of years with the Willard Battery Company and has been experiment- 
ing with Battery AD—X2 for well over a year. 

Vr. Wansley, General Manager of Oakland Better Business Bureau. Phone, 
Glencourt 2-3080, Oakland, California. 

Vr. R. B. Lohry, Engineer in Charge, City of Oakland, Radio Division, is also a 
Chemist and Electrical Engineer. Phone, Templebar 2-3600, Ext. 333, Oak- 
land, Califermia. 

Ur. Gordon Jaeger, Master Mechanic, Dinwiddie Construction Company. Phone, 
Twinoaks 3—4011, Oakland, California. 

Vr. Richard Bohn, formerly Manager of National Bureau of Standards, San 
Francisco, California, presently Concrete Chemist same office. Phone, Sutter 
1-8913, San Francisco, Calif. Mr. Bohn has worked with batteries a number 
of years ago. 

Ur. F. A. Harrell, Prest-O-Lite Distributor, Arlington, Va. Phone, Jackson 
84664. Mr. Harrell has been in the battery business since 1916, 


All persons mentioned in this letter do not have any interest in Pioneers, Inc. 

We realize this procedure may not be policy with your Bureau but, we believe 
you will agree that it is very important to establish the truth concerning Bat- 
tery AD-X2. We will leave cash with this letter to cover the above phone calls 
or they may be charged to Metropolitan 3935, Ext. 3-E, by the long distance 
operator. 

Very truly yours, 
Jess M. RITcHIe. 
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JUNE 23, 1952. 
Dr. A. V. ASTIN, 
Director, National Bureau of Standards, 
U. S. Department of Commerce, Washington, D. C. 

Dear Dr. Astin: The following is supplementary information to my letter of 
June 19, 1952, to you. 

Dr. Harold Weber has informed us that he will be available by telephone at 
Hyde Park, Massachusetts: 3—0972 this afternoon at five o’clock p. m. If for 
any reason you do not contact him at that time, I will be glad to relocate him 
again. 

Col. Kehke, whose telephone number I previously gave you, is on leave this 
week and may be reached at his home phone in Arlington, Virginia, Jefferson 
2-0592. I talked to Col. Kehke and he said he would be pleased to have you 
eall him. 

Mr. Gordon Jaeger, Master Mechanic for Dinwiddie Construction Company 
of Oakland, California, is on vacation this week. However, he has informed us 
that he may be reached at his home if you wish to call him. His home tele- 
phone number is Lucerne 2—2651, Hayward, California. 

You may wish to talk to Mr. Ray D. Smith, owner of Bay Equipment Com- 
pany and one of our oldest accounts as well as one of the largest Equipment Con- 
eerns on the west coast. Mr. Smith may be reached at Landscape 5-2190, Rich- 
mond, California. If Mr. Smith is not available, Mr. Al Gavillet, Equipment 
Supt. for that Company, would be able to answer any of your questions, 

We would be glad to furnish you with the telephone numbers of hundreds of 
satisfied users of Battery AD-—X2 if you should care to use them. 

Very truly yours, 
Jess M. Rirenr. 


Mr. Rrrcnte. Letter from Jess M. Ritchie to Director of Bureau. 
dated July 14, 1952, requesting copy of test that had been completed 
on June 11, 1952, supposedly the “suicide test.” 

(The document above referred to is as follows :) 


JuLy 14, 1952. 
Dr. A. V. ASTIN, 
Director, National Burcau of Standards. 
U. 8. Department of Commerce, Washington 25, D.C. 


Dear Dr. Astin: You will recall at the various meetings with us in your 
office concerning the testing of our product, Battery AD-X2, I constantly and 
continuously insisted that the specific gravity of all the batteries to be tested 
should be kept at/or below 1,280 SPG. until a gassing voltage of 2.5 volts per 
cell was reached during charge. We quote from “Procedure for Testing Bat- 
tery AD-X2—Suicide Test” dated June 1, 1951, page 3, item 8: 

“Should the specific gravity of any battery go above 1,280 spg. with tem- 
perature corrections during the above outlined charging, acid should be drawn 
off and acceptable water added to lower the spg. to slightly below 1,280. A 
notation of this should be tabulated by battery number. The batteries will 
have been fully charged when the voltage has reached 2.5 volts per cell or 
better and the hydrometer reading hes stopped increasing after three successive 
readings as outlined for readings during the working day.” 

In a letter dated May 23, 1952, page 2, item 4, Astin to Ritchie, we quote: 

“The Bureau will make no adjustment in specific gravity of the batteries 
by the removal of acid and addition of water during the course of the. tests. 
This represents a minor deviation in procedure suggested by you in paragraph 
S of your test. I would like your concurrence fo this deviation.” 

You and I discussed this point further between May 23 and May 26, 1952, 
at which times I explained to you that lead sulfate was little, if at all, soluble 
in acid of a density of 1,280 spg. or over unless the cell voltage had reached 
2.5 volts, even in the presence of Battery AD-X2. I also said, “! did not believe 
the batteries could be charged unless the spg. was lowered when it went higher 
than 1,280 sng. in the batteries as I had never seen nor heard of this being 
done unless the batteries reached a gassing voltage of 2.5 volts per cell prior 
to or shortly after the hydrometer reached 1,280 spg.” 

In a letter dated May 26, 1952, from Ritchie to Astin, page 2, item 4, we again 
quote : 

“As we agreed at our meeting, should the specific gravitv of the acid become 
higher than 1.280, it will then be necessary to draw off acid and to add water to 
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prevent damage to the negative plates and separators. Water should be added 
in accordance with paragraph 7-D, page 3, of the Suicide Test.” 

As you know, we have never had a reply to this letter. Therefore, I was some- 
what surprised when the same point came up for discussion in your office on 
June 2, 1952. 

We quote from our chemist’s report of that meeting: “The charging and dis- 
charging procedure was outlined in a letter from Mr. Ritchie to Dr. Astin and 
amended in conference with Dr, Craig, Mr. Snyder, and Dr. Astin on June 2, 1952. 
Several changes were made in Mr. Ritchie’s procedure. The Bureau said that it 
did not wish to cut acid in the batteries. Mr. Ritchie protested this but had to 

mpromise on an agreement to cut the gravity ten points on all cells in a line if 
a percentage of the cells went over 1.325 acid.” 

You will remember that Mr. C. L. Snyder -vas very insistent that the high acid 
would not make any difference in the batieries taking a charge. I said at that 
time that I did not see how the batteries could possibly take a charge if the acid 
went to above 1.280 spg. before the voltage reached 2.5 volts per cell, unless the 
acid was reduced by drawing off acid and then adding water to keep the acid 
concentration at/or below 1.280 spg. until the gassing voltage of 2.5 volts per cell 
had been reached. Mr. Snyder mentioned some aircraft batteries that he had 

rked with which used a finished gravity of 1.350 spg. Investigation discloses 
that these batteries are of very. short life and that if they are sulfated to the 
point that when they are put on charge, the acid will reach a specific gravity of 
above 1.280 before a gassing voltage of 2.5 is reached, or shortly thereafter. Then, 
the batteries are no longer considered fit for service. 

\lso, you will recall during our discussion in your office on June 2, 1952, I told 
you that based on information I had obtained in charging the three (3) bat- 
teries which you had atlowed me to take out of the test group, which had been 
excluded from the test due to mechanical weakness, I was sure that the acid 
would go above 1,280 before a gassing voltage of 2.5 volts per cell was reached 
and that the only thing which the test could show would be that Battery AD-X2 
would cause the treated batteries to charge more rapidly at the beginning of 
charge (See letter dated May 26, 1952, page 2, item 7, Ritchie to Astin) : 

“We expect. that the treated cells and batteries will take a charge more rapidly 
at lower temperature as described in paragraph 8, page 3, of the ‘Suicide Test.’ 
The difference in watt-hours will depend somewhat on the reaction of the un- 
treated cells to overcharge.” 

This would be indicated by a more rapid increase in the hydrometer readings 
than could be accounted for by the slight increase in the hydrometer reading 
which is caused by the Battery AD—X2 material. I also thought we would pos- 
sibly have a slightly lowered temperature in the first 24 to 48 hours of charge in 
the treated batteries. 

Since our discussion, I have talked to scientists and practical battery men, and 
they will bear me out—that at higher acid concentrations the solubility of sulfa- 
tion decreases as a result of changes in the equilibrium between the sulfate and 
the bisulfate ions of the acid solution increasing the resistance to a point that the 
gassing voltage of 2.5 volts (allowing for temperature) cannot be reached in a 
sulfated battery with 1.280 spg, acid or over. Thus, making it impossible to bring 
a sulfated battery to full charge even in the presence of Battery AD—X2. 

I find it difficult to understand why Mr. C. L. Snyder and Dr. D. N. Craig, of 
your staff, were not familiar with these facts which are well known to every 
battery man and scientist I have contacted. 

We have been patiently waiting for the release to us of the test results which 
was completed by your Bureau on June 10, 1952. You promised us sufficient data 
on these test results on Friday, June 13, for evaluation by our scientists. Then, 
on June 13, you promised that we could have that material on June 17. On June 
17 you said we could have the material on the 20th of June. June 20th came, and 
you said it would be June 24th before it was available to us. On June 24th you 
said it would be the 27th. On June 27th you made another promise—we could 
have the material on July 7th. We have had no promise nor any word from you 
since July 7th. 

As you know, Dr. Astin, my wife and I have been in Washington since April 4th. 
We have cooperated with your Bureau in every way possible in an attempt to 
reach the truth of this situation. Our business has, and is, suffering tremendously 
due to the arbitrary position taken by your Bureau on our product, Battery 
AD-X2. Now, don’t you think in all fairness that we are entitled and that it is 
about time we have the results of the test? 

Very truly yours, 
Jess M. RItTcHIE. 
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Mr. Rircntm. Remarks: We had been waiting in Washington for a 
copy of this test report. The Senate Select Committee on Small 
Business received copies of this report and made them available to 
me—made available to me a copy of Test on a Battery Additive, on 
July 15, 1952. 

No voltages were given in this test; no water losses were given; the 
specific gravity of the batteries showed an average of 1.3079 specific 
gravity for treated batteries, and 1.3051 for untreated batteries. 

This high acid condition, above 1.280 specific gravity, which had 
been specifically specified and discussed, and which I protested, alone 
ruined this test. 

However, on page 5 of the test it showed nine other modifications of 
our original test procedure. Hydrometer readings were taken 2 hours 
apart and treated as though they were taken simultaneously. 

I had inspected the batteries prior to starting the test, and while 
they were not as badly sulfated as they could have been, I had three 
of the batteries tested out of the group which were rejected because 
of mechanical condition. 

Three of these batteries showed higher hydrometer readings than 
could be accounted for on the basis of the additive added. They 
showed higher voltages, quicker lower temperatures and less water 
losses in the treated cells as compared with the untreated cells. 

Criticism of the July 11, 1952, test, which later become known as 
the September 5, 1952, test, by Guy F. Wetzel, dated July 25, 1952, 
who is editor of the Battery Man magazine, in which he points out 
that the high acid in the batteries was ruinous to the test. He knows 
more about lead-acid storage batteries than any other man alive today. 

(The document referred to is as follows:) 


Guy F, WrETzEL 
MECHANICAL ENGINEER 


1010 West CRESCENT AVENUE, 
Park Ridge, Ill., July 25, 1952. 
Mr. Jess M. Rircntre 
President, Pioneers, Inc., 
2411 Grove Street, Oakland 12, Calif. 


Dear Mr. Ritrcuie: In response to your request, I have carefully gone over the 
report of the National Bureau of Standards on their test of A Battery Additive 
which I understand refers to your product, Battery AD—X2. 

The first thing that occurs to me is to wonder why heavy duty batteries, which 
no doubt have heavier grids and thicker plates, than the usual automobile battery, 
were used for making the test, since the thinner and lighter plates would show 
up more effectively the effects of oxidation of the grids, warping from sulphation, 
and shedding of active material. 

Another point which could have considerable significance is the total omission 
of any voltage values. On page 2, paragraph 6, it states (quote) “The data taken 
during the tests (temperature, specific gravity, voltage, amperage, time, etc.) 
relevant to the effect of the additive on batteries, are presented in Section IV.” 

While voltage was mentioned as one of the important factors in the test to 
consider, it fails to show up in any of the data presented. In my own experience 
in working with batteries, I continually use a sensitive voltmeter to check charg- 
ing and discharging results and consider this a serious oversight (or neglect) in 
obtaining data that will accurately indicate the result of using Battery AD-X2. 

On page 10, the note at the bottom of the page says, “In no instance was there 
any warping. Consequently all batteries were ‘ —’ in this respect, and this 
characteristic has been omitted from further consideration in this analysis.” 
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This would seem to differentiate the test from actual field experience, because 
warping of the plates and distortion of the battery case is a common occurance 
when severe sulphation takes place. 

Considering the difference between the heavy-duty batteries used in the test 

the light, thin plates used in passenger automobiles, I would consider that 
the differences between the treated and untreated plates shown up in the tem- 
rature readings and the watt-hour readings as doubly significant. 
| notice in analyzing the “Average Specific Gravity of Trays for Each Charging 
Period” that for the treated-batteries, the gravities for periods 5, 6, 7, 8, 9, they 
run well over the 1.280 that is considered as fully charged for passenger car and 
truck batteries. 

\s you well know, at the higher acid concentrations the solubility of sul- 
phation decreases because of changes in the equilibrium between the sulphate and 
pisulphate ions of the acid solution. This increases the resistance to a point 
where the gassing voltage of 2.5 cannot be reached in a sulphated battery with 
higher than 1.280 gravity acid. Therefore the effectiveness of Battery AD—X2 
will be minimized in trying to bring the sulphated battery to full charge. 

\{n important step in the tests which it seems to me should have been taken and 
which would have been quite significant. would have been to take some of the 
batteries, and run discharge tests at various times or at earlier charging periods, 
so that the effect of the additive could have been apparent. As it was, waiting 
for the end of the long charging times, allowed for the catching up of the 
sulphated batteries, and this plus the high acid gravities permitted, decreased the 
showing that could have been made by the additive. 

The fact that the sulphated batteries used in the tests took a charge with ap- 
parently little difficulty even though untreated, leads me to wonder if possibly 
the type of sulphation on these batteries was not different from that experienced 
in the field, since I have been unable to make sulphated batteries take a charge 
after 72 hours or more of charging, yet when Battery AD-—X2 was added they 
would take a charge. 

\ statement on page 6 of the report brings up a question as the comparative 
yalue of the various readings. Quote: “About 2 hours were required to take 
and record a round of readings.” 

The data observed in the test is treated as if each value was simultaneously 
obtained, yet it took about 2 hours to get around to all the batteries. This would 
seem to indicate that the readings actually are not of too great value as notice- 
able and possibly important changes could take place in the two-hour period. 

Summing up the various points mentioned, it, frankly, looks to me as if the 
report is that of persons referred to in the old saying: “A person convinced 
against his will, is of the same opinion still.” 

The statement on page 2: “The results of the above investigation, presented 
more fully in subsequent sections of this report, indicate that the battery additive 
tested has no beneficial effect on the properties or performances of batteries” 
is arbitrary and not in aeccordance,,with the data presented, and is definitely 
at variance with the experiences of the many enthusiastic users of Battery 
AD-X2 who have cut battery costs and extended battery life through its use. 

| think you woud be justified in demanding another test, taking into account 
the various factors that make the test just completed of questionable value, this 
should include voltages as they are a very important factor, time factors not 
given in this test, more discharge tests, and control of gravities to keep below 
1.280. spg at least until a gasing voltage of 2.5 per cell is reached—this is most 
important. Water losses should also be recorded. 

Yours truly, 


/s/ Guy F. Werzet, 
Member, Society Auto. Eng’rs. 
Editor, Super Service Section 
Battery Man Magazine. 

Mr. Rrrcenim. Letter dated August 5, 1952, from Dr. Keith J. Laidler 
to Jess M. Ritchie stating that if Dr. Laidler persisted in his attitude 
that Battery AD—X2 was beneficial to lead-acid storage batteries the 
Director of the Bureau of Standards would take it up with Dr. Laid- 
ler’s superiors at Catholic University. 
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(The document referred to is as follows :) 


2702 ALLISON STREET, MounT RAINIER, Mp., 
August 5, 1952. 
Mr. Jess M. Rirceuie, 
President, Pioneers, Inc., 
2411 Grove Street, Oakland 12, Calif. 

Dear Mr. Rircnre: In this letter I am summarizing, at your request, the con- 
versation I had last Tuesday (July 29th) with Dr. Astin at the Bureau of 
Standards. 

Mr. O'Connor was present during the first part of the meeting. Essentially 
what I did was to point out and present to Dr. Astin the arguments that I had 
brought forward in my letter to you of July 21, 1952. Much of the discussion 
concerned the temperature results, and Dr. Astin rather grudgingly admitted (as 
had Dr. Hisenhart the previous week) that perhaps the treated cells were sig- 
nificantly lower in temperature. However, Dr. Astin insisted that this did not 
necessarily imply improvement, and tried to argue that it might seem that the 
untreated cells were charging more rapidly. I pointed out the implausibility of 
this as best I could, but had no success in convincing him—he said I was “clutch- 
ing at straws” in bringing up such a point. 

The rest of the discussion followed similar lines. Whenever I argued in favor 
of a significant effect, he argued that it did not mean anything in favor of better 
performance. He insisted several times that he thought that the only significant 
parts of the test were the visual inspection and the discharge measurements, 
When I said that the results showed evidence of a more rapid charging of the 
treated cells, he said that was outside the scope of the test ; both Mr. O’Connor and 
I denied that. (See paragraph 8, May 26th, 1952, letter from Ritchie to Astin.) 

After one and a half hours of this fruitless discussion, Mr. O’Connor had to 
leave, and Dr. Astin asked me to stay behind and discuss my report on their 
Circular 504. Dr. Astin’s manner then changed very considerably, and the rest 
of the meeting consisted of his taking me to task for getting involved in this 
matter. He said that the evidence was so strongly in favor of AD-X2 being 
worthless that anyone who thought otherwise simply was not exercising sound 
scientific judgment. He said that he had been particularly surprised at my 
taking this view of the product, in view of my scientific training and experience. 
For some years he had been following my research career with interest and had 
a high opinion of me, but now he could not understand what had happened to 
me. He said he felt I had “betrayed my scientific training” by supporting AD—X2. 

Dr. Astin also said that Dr. Rice, my superior at the University, was a good 
friend of his and that he was going to “take the matter up with him.” 

I did not say much during this discussion, as I did not feel any need to defend 
my position, since I had already expressed it clearly in writing. On my part, of 
course, I was very much surprised at Dr. Astin’s change of attitude after 
Mr. O’Connor left concerning my position on the subject. I was also very much 
surprised at Dr. Astin, particularly his thinking that Circular 504 was an ade- 
quate document; from his remarks it is evident that he thinks it is an excellent 
piece of work. He was particularly incensed at my saying the controls were not 
adequate. In fact, for most of the tests only one battery was used, with two 
cells treated with each additive; apparently the one untreated cell gives adequate 
statistical control according to Bureau methods. It really is astonishing what 
these people will try to foist on to us. 

My main conclusion of this discussion is that if there is to be another test it 
is essential for us to have a complete understanding beforehand as to what will 
be considered significant. 

Sincerely yours, 
KerrH J. LAIDLER. 


Mr. Rrrcute. Insert: Letter from Shepherd Tractor & Equipment 
Co. to Terry & Co., our distributors in Los Angeles, dated August 25, 
1952. Quoting: 


The Better Business Bureau and the National Bureau of Standards have 
joined the battery manufacturers in turning “thumbs down” on these products. 


He is speaking of Battery AD-X2. 
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(The document referred to is as follows :) 


SHEPHERD TRACTOR & EQUIPMENT Co., 
Los Angeles, August 25, 1952. 


Terry & COMPANY, 
1533 BE. Slauson Avenue, Huntington Park, Calif. 
(Attention: Mr. A. J. Terry.) 
Dear Sir: I have discussed with you and your representatives, on various 
occasions, the use, of AD-2X in batteries, which according to information I 
received from you is instrumental in improving battery life and reducing sulfa- 


tior 


The following is an excerpt from a bulletin No. FSB 192-S, June 1952, which 
was published by the John Deere Plow Co., which manufactures the John Deere 
Tractor & Engines, for which we are distributors, the majority of which are 
equipped with battery systems. 

“In the past few months you may have received advertisements for battery 
‘rejuvenators’, claiming that use of these ‘tonies’ or ‘dopes’ will materially in- 
crease battery life and improve performance. These concoctions may assume the 
form of either an additive or a complete new supply of electrolyte to replace the 
original. 

Tests by leading chemical and electrical concerns have proven that no such 
preparation now in existence will aid battery performance in any way. In fact, 
most of these chemicals will actually harm the battery and shorten its life. 

“The Better Business Bureau and the U. S. Bureau of Standards have joined 
the battery manufacturers in turning ‘thumbs down’ on these products.” 

If the above information is correct, and at the present time I have no reason 
to doubt their statement, the program of the use of AD-2X in our batteries which 
I have discussed with you, would be merely a case of money wasted. 

I would be very much interested in the reason for the John Deere Plow Co. 
thinking this, if your product is as has been reported by you. Any information 
which you may have regarding John Deere’s acceptance of AD-2X would be of 
interest to me, 

Very truly yours, 
SHEPHERD TRACTOR AND EQUIPMENT CO., 
L. A. Somers, General Service Manager. 


Mr. Rrrenie. Insert: September’ 5, 1952, a mathematical correction 
sheet by the National Bureau of Standards setting forth somewhat 
over 30 corrections in their July 11, 1952, tests of Battery AD-X2. 

(The document referred to is as follows:) 


UNITED STATES DEPARTMENT OF COMMERCE, NATIONAL Bureau or STANDARDS 
CORRECTIONS TO “TEST OF A BATTERY ADDITIVE” 


In routine checking of the computations in the report “Test of a Battery 
Additive by the National Bureau of Standards,” dated July 11, 1952, a few minor 
typographical and computational errors were discovered. These errors and the 
changes growing from them are listed below. Neither the significance of the 
data as originally presented nor the conclusions of the report are affected. 

Page 17: 

Line 18 now reads, “5 out of 9”; change to “4 out of 9.” 

Line 20 now reads, “4” ; change to “5.” 

Line 22 now reads, “5th”; change to “7th.” 

Line 23 now reads, ‘‘—1.08” ; change to ‘‘—.80.” 

Line 24 now reads, “2.35”; change to “3.15.” 

Line 25 now reads, “1.80”; change to “1.30.” 

Line 28 now reads, “ (—2.3, 0.2)”; change to “(—2.1, 0.5).” 

Line 30 now reads, “—2.8 and +0.2”; change to “—2.1 and +05.” 

Line 31 now reads, ‘(ii e., 2.3)”; changed to (i. e., —2.1).” 

Page 18: 

(1) Tray 1—charging period 4; now reads “46.90”; change to “45.90.” 

(2) Tray 1—charging period 5; now reads “37.95”; change to “37.45.” 

(3) Tray 1—charging period 9; now reads “45.00”; change to “45.10.” 

(4) Average treated—charging period 9; now reads “44.10”; change to “44.92.” 

(5) Average untreated—charging period 5; now reads “39.73”; change to 
“39.37.” 
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(6) Difference in averages—charging period 5; now reads “—1,08”; change 
a 


to “—.¢2. 

(7) Difference in averages—charging period 9; now reads “—.10”; change to 
“1 

Item (1) is incorrectly plotted on figure 1. 

Items (6) and (7) are incorrectly plotted on figure 2. 

Page 21: 4th charging period: 

Colmmn how reads. ed OE eG 8 
ea at eee a ee 8 

Page 23: 

Tray 4—charging period 2; now reads “1.2145” ; change to “1,2240.” 

Tray 4—charging period 7; now reads “1.2960” ; change to “1.2910.” 

Tray 10—charging period 7; now reads “1.3070” ; change to “1.3020.” 

Tray 3—charging period 3; now reads “1.2295” ; change to “1.2390.” 

Tray 5—charging period 2; now reads “1.2220” ; change to “1.2320.” 

Difference in averages—charging period 8; now reads “.0062"; change 
“0052.” 

NATIONAL BUREAU OF STANDARDS, 
Washington 25, D. C., September 5, 1952. 

Mr. Rrrcute. Insert: On September 29, 1952, in the morning, a 
meeting was held concerning Battery AD-X2 in the Assistant Solici- 
tor’s office at the Post Office Department. I did not attend this 
meeting. 

On the afternoon of the same day another meeting was held at the 
Bureau of Standards on the subject of Battery AD-X2. I attended 
this meeting. 

It was my understanding at this meeting that the Director of the 
Bureau would like to see tests run on Battery AD-X2 somewhere 
other than at the Bureau of Standards. It was my further under- 
standing that if tests could be run at MIT, the Bureau’s personnel 
could participate. When arrangements were made and the time set 
to begin the tests, the Bureau refused to participate. ’ 

Concerning the arrangements to participate: In the United States 

’ vy . NY 
Department of Commerce, National Bureau of Standards, February 
10, 1953, Statement on a Battery Additive, which, incidentally, was 
released to a national publication, condemning AD—X2 by name, we 
find the following statement: 

Approximately 2 weeks after the September 29, 1952, conference, Mr. O’Connor 
informed the Bureau that MIT was planning to carry out a more extensive series 
of tests to check further Dr. Weber’s preliminary observations. The Bureau 
was invited to participate in these. This invitation was declined primarily 
because it was believed that any findings unfavorable to the material would have 
been more acceptable to proponents of the additive if the tests were conducted 
without the Bureau of Standards’ participation. 


In this same report the Bureau of Standards condemned the work 
by MIT on the basis that these tests were not run under normal battery 
operations. I know of no test run at the National Bureau of Stand- 
ards under normal battery operations. In fact, the use of lead-acid 
batteries varies to such an extent that, quite frankly, I do not know 
what the normal operation of a battery is. 

Insert: September 17, 1952, a letter from Director of Bureau of 
Standards, Dr. A. V. Astin, to Senator Herbert H. Lehman. Quoting: 

I believe that the Bureau has been objective and thorough in this matter and 
that if the additive had any useful properties it would have been possible to 
demonstrate them in these tests. The tests may be considered conclusive in 


that no useful properties of the additive were found, using a procedure which 
the manufacturer claimed would reveal them. 


You will recall the 10 changes on page 5 of the test report. 
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(The document referred to is as follows:) 


U. S. DEPARTMENT OF COMMERCE, 
NATIONAL BUREAU OF STANDARDS, 
September 17, 1952. 
The Honorable Hersert H. LEHMAN, 
United States Senate, Washington, D. C. 

My Dear SENATOR LEHMAN: In my letter of May 26, 1952, on the subject of 
Battery Additive AD—X2, I agreed to send you the results of the new tests of 
this product. Copies of our report are enclosed. 

The results of these tests show the battery additive to be of no value, confirming 
the earlier findings of the Bureau as reported in our Circular 504 (copies 
enclosed ) . 

I believe that the Bureau has been objective and thorough in this matter and 
that if the additive had any useful properties it would have been possible to 
demonstrate them in these tests. The tests may be considered conclusive in 
that no useful properties of the additive were found, using a procedure which 
the manufacturer claimed would reveal them. 

Very truly yours, 


A. V. Astin, Director, 
Mr. Rircute. Test report of starting, cranking, discharge of Battery 
AD-X2 treated and untreated batteries; United States Testing Co., 
Inc., September 30, 1952; Test No. E-3576-2. 
Remarks: AD-—X2-treated batteries showed larger capacity and 
quicker recovery on charge. 
(The document referred to is as follows:) 


UNITED STATES TESTING CO., INC, 
Hoboken, N, J. 


PROGRESS REPORT No. 1 


rest No. E-3576-2—September 30, 1952 

lioneers, Inc., 2411 Grove Street, Oakland 12, Calif. 

Materials tested: Battery AD-X2 

Nature of tests: Starter cranking discharge of AD-X2 treated and untreated 
batteries 

By A. S. Mindes, Engineering Department, United States Testing Co., Inc. 


GENERAL 


On October 5 to 8, 1951, we inspected the facilities of the Dev-T-Co., AD-X2 


Station No. 550, 4925 Reistertown Road, Baltimore, Md. Tests were made on 
the use of Battery AD—X2 as a battery additive to eliminate sulfation in mechan- 
ically sound sulfated lead-acid batteries. Comparison tests were made for the 
cranking ability of batteries processed with “Battery AD—X2,” used and unused 
sulfated batteries versus untreated new-stock batteries and shelf-sulfated bat- 
teries. 

PROCEDURE 


We observed through the following tests; the seeming elimination of sulfa- 
tion in shelf-sulfated and used discarded mechanically sound sulfated batteries 
by treatment with Battery AD—X2. 

The batteries used in the test are as follows: 

Two new 100-ampere-hour batteries Nos. 1 and 2 were purchased from separate 
sources—Stern Amoco Service, and Astrin & Son, of Baltimore, Md. These bat- 
teries were given a tapering charge of 4 amperes until they were fully charged, 
and used as comparison checks in dead motor, started cranking timed discharge 
tests. 

A group of shelf-sulfated batteries were purchased from the Motor Sales Co., 
Inc., and Martin Motors, Inc., of Baltimore. These batteries were divided into 
2 similar groups of 9 each, keeping an equal division in each group of similar 
open-voltage readings. One group was given Battery AD-X2 treatment, the 
other left untreated. The 2 groups were placed on a tapered charge, 6 amperes— 
3.5 amperes for 20 hours. Batteries were numbered 3-20. 
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Three heavily sulfated (of questionable mechanical soundness) 15-plate (100- 
ampere-hour) cells were chosen for processing from the incoming junked battery 
pile. These cells were reinsulated with Port Orford cedar separators and 
installed in a hard-rubber case with 1.150 specific gravity acid added. Battery 
AD-X2 was added and the battery placed on a tapered 6- to 4-ampere charge 
for 17 hours. The battery was designated No. 21, experimental. 

One AD-X2 processed battery, No. 22, from discarded batteries. This) bat- 
tery was processed 3 months previous to this test and was used as a demon- 
strator in a 1941 Chevrolet. The battery was reopened and examined to verify 
that it was a 100-ampere-hour 15-plate-cell battery and a reprocessed one. 

The tests were divided into three groups: 

(1) Batteries Nos. 1 and 22 discharged cranking a 1941 Chevrolet, with head- 
lights on; repeat total discharge after 3 minutes recuperation; repeat cranking 
discharge after driving car through heavy traffic for 10 miles; and repeat engine 
start after 10-second recuperation. 

(2) Batteries Nos. 2 and 22 discharged cranking a 1948 Chevrolet truck, lights 
on; first recuperation time taken at 7 minutes, no traffic run, and final engine 
start after 10 seconds. 

(3) Batteries Nos. 15 and 17 chosen at random from the two groups of shelf- 
sulfated batteries, discharged cranking a 1951 Packard model 200, lights on, 
first recuperation time 3 minutes, and engine-start test at 10. seconds rest. 

Experimental battery No. 21 was treated with AD-X2 and charged as pre- 
viously stated. Although this charge was not complete, the battery was given 
discharge tests to check the effects of the additive. 

The ability for the battery to take a recharge, using the generator of a car, 
was tried by taking the automobile out on the road for 45 minutes. The gen- 
erator output maximum was 35 amperes. The load on the line was 18 amperes, 
leaving 17 amperes for the battery. 

Cranking tests were repeated, then the battery was opened to check for 
buckling and lead condition. 
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DATA 
Test No. 1 


Cranking performed on a 1941 Chevrolet sedan used as a demonstrator. 
Lights were on during cranking and traffic runs. 
Battery No. 1—New, untreated 100 amp/hr., 15 plates/cell manufactureq 
August 1951: 
Cranking time: 17 minutes, 20 seconds. 
After 3 minutes rest: 2 minutes, 15 seconds. 
After 10-mile traffic run, for charge : 6 minutes, 48 seconds. 
10-second rest: engine started. 
Battery No, 22.—AD-X2 treated, 100 amp/hr., 15 plates/cell battery useq 
as demonstrator for 3 months: 
Cranking time: 22 minutes, 45 seconds. 
After 3 minutes rest: 1 minute, 22 seconds. 
After 10-mile traffic run, for charge: 10 minutes, 43 seconds. 
10-second rest: engine started. 
Test No. 2 
Cranking performed on 1948 Chevrolet delivery truck. Lights on during 
cranking runs 
Battery No. 22.—AD-X2 treated 100 amp/hr., 15 plate/cell recharge 5-4 amps 
tapered for 23 hours: 
Cranking time: 16 minutes, 12 seconds. 
After 7-minute rest: 2 minutes, 20 seconds. 
10-second rest: started engine. 
Final temperature: 104° F. 
Initial specific gravity : 1.280, 1.280, 1.280. 
Final specific gravity: 1.180, 1.180, 1.180. 
300 amps/5 sec. discharge, voltage reading: 3.9 volts. 
Open voltage reading : 6 volts. 
Battery No, 2.—New, untreated 100 amp/hr., 15 plate/cell battery manufac- 
tured August 1951: 
Cranking time: 12 minutes, 53 seconds. 
After 77-minute rest: 1 minute, 56 seconds. 
10-second rest: started engine. 
Final temperature: 106° F. 
Initial specific gravity: 1.280, 1.280, 1.280. 
Final specific gravity: 1.160, 1.160, 1.160. 
300 amp/5 sec. discharge voltage reading: 3.9 volts. 
Open voltage reading: 6 volts. 
Test No. 3 
Cranking performed on 1951 Packard model 200, lights on during cranking 
test. 
Battery No. 15——AD-X2 treated, 90 amp/hr., 13 plate/cell tapered charge 
6—3.5 amps for 20 hours: 
Cranking time: 5 minutes, 28 seconds. 
After 3-minute rest: 1 minute, 55 seconds. 
10-second rest: engine started. 
Final temperature: 88° F. 
Initial specific gravity: 1.265, 1.250, 1.260. 
Final specific gravity: 1.200, 1.180, 1.190. 
Initial open-cell voltage: 1.2, 0.9, 1.2. 
300 amp/5 second diseharge after fresh charge: 4.6 volts. 
300 amp/5 second discharge after final cranking: 3.9 volts. 
Open voltage : 6.0 volts after each discharge. 
Initial open voltage: 6.3 volts after charge. 
Battery No. 17.—Untreated, 90 amp/hr., 13 plates/cell tapered charge, 6-3.5 
amps for 20 hours: 
Cranking time: 3 minutes, 22 seconds. 
After 3-minute rest: 52 seconds. 
10-second rest: engine started. 
Final temperature: 91° F. 
Initial specific gravity: 1.265, 1.260, 1.265. 
Final specific gravity : 1.185, 1.190, 1.185. 
Initial open-cell voltage: 1.3, 1.2, 1.1. 
300 amp/5 second discharge after fresh charge: 4.3 volts. 
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300 amp/h second discharge after final cranking: 3.0 volts. 
Open voltage after each discharge: 6.0 volts. 
Initial no-load open voltage after charge: 6.3 volts. 

Ecperimental battery No. 21,—Cranking performed on a 1951 Packard model 
a) with lights on at all times during cranking. Reprocessed from junked bat- 
reries, cells of questionable mechanical soundness treated with Battery AD-—X2, 
and charged 6-4 amps for 17 hours (100 amp./hr. 15 plates/cell) : 

[Initial open voltage after charge: 6.3 volts. 

300 amps/5 sec. discharge: 4.7 volts. 

Open voltage after discharge: 6.0 volts. 

Specifie gravity : 1.265, 1.210, 1.225. Because this battery had not received 
a full charge, the acid was not adjusted. 

Cranking: 6 minutes 45 seconds. 

After 3 minutes rest: 1 minute 47 seconds. 

10 seconds rest: Started engine. 

Final temperature: 88° F. 

Final specific gravity: 1.200, 1.150, 1.175. 

300 amp/5 sec. discharge 3.9 volts, 

Open circuit voltage 6.0 volts. 

Forty-five (45) minutes drive with vehicle, with radio and lights on, generator 
tput 35 amps, total load 18 amps: 

Cranking time; 5 minutes 10 seconds. 

After 3 minutes rest: 1 minute 6 seconds. 

10 seconds rest: Started engine. 

kxnd temperature (battery under hood at all times) : 98° F. 

Final specific gravity: 1.200, 1.150, 1.175. 

300 amp/5 sec. discharge 3.5 volts. 

Open circuit voltage: 6.0 volts. 


TENTATIVE CONCLUSIONS BASED ON SHORT-TIME TEST 


During this test it was observed that the addition of Battery AD—X2 to a 
ilfated mechanically sound battery permitted a higher charging/discharging 
ficiency. Battery AD—X2 treated batteries maintained a slightly lower charging 
temperature and supplied a higher discharge in amp/hrs. than equivalent size 
new batteries. 

An internal examination of experimental battery No. 21 indicated that the 
lead plates were returning to their originally new condition. 

Mr. Rrrente. Insert: Letter from Tram Car Amusement Co., dated 
November 14, 1952, to Quaker Battery Service Co., our distributor of 
Battery AD-X2. Quoting: 

Since treatment with Battery AD—X2, the overall operating time, or capacity 
of these batteries hus been extended approximately 25 percent. Furthermore, 


the time necessary for recharging has been cut from 10 to approximately 8 
hours, 


Remark: These are large industrial-type batteries and were par- 
tially sulfated, I am told by my distributor. That is reported to me 
by my distributor. 

(The letter referred to is as follows:) 


Tram CAR AMUSEMENT CoO., 
Wildwood, N. J., November 14, 1952. 
QUAKER BATTERY SERVICE Co., 
5512 Arch Street, Philadelphia, Pa. 
(Attention: Mr. R. D. Parsons.) 


Dear Mr. Parsons: We operate four (4) small locomotives at Casino Park, 
Wildwood, N. J., which pull trailers transporting people on the Boardwalk at 
the Amusement Park. Each of these locomotives are equipped with a fifteen- 
cell, thirty-volt lead-acid battery, with a rated capaciy of 495 ampere-hours. 
These batteries are normally used only during the Summer months or approxi- 
mately three (3) months each year. 

After thoroughly investigating your service, we treated these batteries with 
battery AD-X2 in the Spring of 1952, before they were put into service. The 
batteries were four (4) years old at the time of treatment, and due to their age 
were not operating at their full rated capacity. 
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Since treatment with battery AD-X2, the overall operating time, or capacity 
of these batteries has been extended approximately twenty-five (25%) percenr 
Furthermore, the time necessary for recharging has been cut from ten to ap. 
proximately eight hours. 

The results were so gratifying, at the end of the Summer Season in Wildwood, 
the equipment with the treated batteries was sent to the Eastern States Exposi 
tion, at Springfield, Mass. They were also sent to the N. J. State Fair, at 
Trenton, N. J., there to transport people around the Fair grounds. The batteries 
performed equally as well in both these locations. At the present time, it ap- 
pears to the writer as tho’ these treated batteries will go thru’ the next 
Summer Season, despite the fact they were called upon for extra service at 
the above-mentioned Fairs. 

Battery AD-—X2 has eased our operational problem; we are therefore, happy 
to recommend your service on lead-acid batteries. 

Very Truly Yours, 
























TRAM CAR AMUSEMENT CO., 
GILBERT R. RAMAGOSA, V. Pres 
D/GRR. 

Mr. Rrrcutm. Test by the United States Testing Co., Inc., dated 
January 28, 1953, on Battery AD-X2. Title, “Effectiveness of Battery 
AD-X2,” No. E5296. This report deals with a combination of labo- 
ratory and fields tests over a 362-day period. 

(The document referred to is as follows :) 





UnNrtTep States Testine Co., INc. 


HOBOKEN, N. J. 


Report or TEstT 





Test No. E5296, January 28, 1953 

Pioneers, Inc., 2411 Grove Street, Oakland 12, Calif. 
Material tested: Battery AD-X2 

Nature of tests: Effectiveness of AD-X2 

By A. S. Mindes, engineering department, United States Testing Co., Inc. 


SUMMARY 





















Object 

The object of these tests was to determine the effectiveness of Battery AD-X2 
as a lead-atid battery additive. 
Procedure 

Three groups of batteries were obtained for these tests. Half of each group 
were treated with Battery AD-X2. All compared groups were given the same 
discharge and charge procedures. One small group of untreated batteries, how- 
ever, were given a charge (for sulfated batteries), according to Dr. G. W. Vinal, 
outlined in the textbook Storage Batteries. 

Two groups of batteries were predominantly made of discarded sulfated bat- 
teries. The third group consisted of 10 new batteries, 2 each from 5 leading 
manufacturers, all manufactured approximately during the same period. 

Tests were made for charge, discharge, temperature rise, acid specific gravities 
on all groups of batteries. One group was placed in automobiles for actual road 
usage tests. The other groups were placed on the storage shelf for discharge and 
shelf-aging tests. 


Results 


The use of Battery AD-X2 as an additive is effective, because it increases the 
charging and discharging efficiency, reduces the internal operating temperatures, 
does not harm lead-acid batteries, and reduces shedding of active material. 


DISCUSSION 





The rebuilt batteries obtained for this test were assembled from discarded 
and sulfated batteries. After these batteries had been rebuilt, one-half were 
treated with Battery AD-X2. The remaining half, which was left untreated, 
was divided into two groups: Batteries Nos. 3, 4, 13, 16, and 17 were charged the 
Same way as the AD-—X2 treated batteries; batteries Nos. 6, 9, 12, 15, and 18 were 
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rged by the Vinal method for sulfated batteries. The Vinal method is fully 

discussed in chapters III, paragraph d, and VI, paragraph e, of Storage Bat- 

eries, by George Wood Vinal, published by John Wiley & Sons. This method is 
recommended as a simple and effective remedy for sulfated batteries. As prac- 
‘iced in the field, to charge a battery by this method would be economically 
nie asible. 

At the end of the test, examination of the negative plates in all the batteries 
showed that there were 3 Vinal-charged batteries with excessive shedding to 1 
treated battery (No. 11). The Vinal group consisted of 5, and the treated group 
of 10 batteries. 

lo test Battery AD—X2 on new batteries, 10 new batteries were purchased, 
» each of 5 leading manufacturers. All purchases were made at the same time; 
and it was verified that each manufacturer's type were made at the same time. 
One of each group was treated with Battery AD-X2. Charging, discharging, and 
temperature comparisons were made between each group, early in the test, after 
‘ months, and after 1 year on the shelf. At the end of the test, the batteries 
were recharged, discharged for time and temperature runs, recharged, tempera- 

re read, then opened. 

Inspection showed almost no shedding of active material in the treated bat- 

eries, while the untreated batteries had a considerable amount of shedding. 
rhe quality of the separators seemed to be equal in both type of batteries. The 
positive plates in the treated batteries show a much smoother, darker red brown 
porous character than the hard, uneven color and texture of the untreated cells. 
Note photograph No. 11. 


OBSERVATIONS 
The following observations were made on the batteries under test: 


cated batteries 

rhe negative plates were found with the paste material in a soft and well- 
adhered condition, with the grid structure quite firm. However, shedding was 
prevalent on the outer side of the outside negative plates. This was in great 
contrast to all other negatives. Battery No. 11, which failed, showed heavy dis- 
integrating positive plates, shedding negatives and burnt separators, these char- 
acteristics of battery failure are usually a direct result of constant overcharge. 

The positive plates of most batteries were quite good, a few were slightly 
brittle. However, there were two batteries, Nos. 7 and 19, which were show- 
ng advanced stages of positive plate disintegration, and the separators turning 
dark brown. A check on the automobiles which used these batteries showed the 
regulators and generators working normally. 


Untreated batteries 

The negative plates of 6 batteries were showing signs of advanced shedding, 
and with 3 batteries showing the negative grids deteriorating. The positive 
plates of four batteries are good. 

The remaining 6 batteries had 4 with disintegrated positives and 2 with 
buckled positives. Batteries Nos. 3, 13, 17, and 18, which were charged then left 
on the shelf for 10 months, showed almost complete deterioration of negative, 
positive, and/or both plates. Batteries Nos. 6 and 9 failed after 160 and 195 
days, respectively. These batteries had disintegrating positive and badly shed- 
ding negative plates. The separators were charred to dark brown. Electrical 
systems in cars using these batteries were checked out as normal. 


CONCLUSIONS 


On the basis of the tests made, we can come to the following conclusions: 
(I) Battery AD—X2 is not harmful to a normal lead acid storage battery. 
(II) During charge, cells treated with Battery AD—X2 give a higher specific 
gravity reading in a shorter time than the similar untreated cells give under 
identical conditions, starting with discharged, mildly sulfated cells. 

(III) On an average, cells treated with Battery AD-X2 operated from 1° to 
5° F. cooler than untreated cells, all cells under the identical conditions of charge 
and discharge. 

(IV) Starting with new batteries, treating half of the batteries with AD—X2, 
and leaving the other half untreated, and storing the batteries under identical 
conditions for 362 days, the batteries treated with AD-—X2 took a charge more 
rapidly than the untreated batteries, and at 1° to 3° F. lower temperature rises. 
Also, each treated battery gave a higher capacity on discharge than their 
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identical counterpart. All batteries, that is in growped pairs, were treated 
identically in regard to charge, discharge, and storage. 

(V) Less shedding of active material in AD—X2 treated batteries, with ma 
terial in a softer condition. Grids are firmer in treated batteries, as against 
some disintegration in untreated cells. 

(VI) Positive plates showed a finer and softer texture of the lead peroxide: 
color was from red brown to dark brown over the whole plate. In the un. 
treated cells, the peroxide was light red brown clearly defined in the grids 
and quite brittle. Note photographs Nos. 5-8 and 11. 

(VII) Cells treated with AD-X2 showed a higher charging efficiency over 
untreated cells. 

(VIII) Sulfated cells treated with AD-—X2 on internal examination were in 
better mechanical condition than cells charged by the normal and Vinal methods. 

(IX) Separators in batteries treated with AD-X2 show less deterioration 
than those of untreated batteries, conditions of usage being similar in all 
batteries as far as possible during test. 


Senator Gitterre. Mr. Chairman, may I interrupt or are you fol- 
lowing a policy of not interrupting ? 

The CuarrMan. Senator Gillette, yesterday Mr. Ritchie was inter- 
rupted so much that it was impossible for him to continue his state- 
ment in such a manner that those who would read it could get the 
sense out of what it was endeavoring to clarify or explain. So, this 
morning I announced that I hoped Mr. Ritchie would be permitted 
to make his complete statement and then each and every one would 
have an opportunity to ask as many questions as he desired. 

Senator Gitterre. Very well. 

The Cuarrman. For that reason I thought if Mr. Ritchie might 
proceed and complete his statement, from there on we could proceed 
to ask him the questions. 

Senator Gitterre. That is perfectly satisfactory. 


The CHairman. If that is agreeable with you, sir, we will let Mr. 
Ritchie continue. 

Mr. Rrremm. Thank you, sir. 

Results: 


The use of Battery AD-X2 as an additive is effective because it increases 
the charging and discharging efficiency; reduces the internal operating tem- 
peratures ; does not harm lead-acid batteries ; reduces shedding of active material. 


Insert : Letter from the Katchen Iron Works, Inc., to Mr. I. Dollin- 
ger, Battery AD-—X2 distributor of New Jersey, dated April 1, 1953. 
Quoting : 


Our trucks are kept outdoors all winter, and in the past we have been fre 
quently troubled by failure to start. It is now slightly over a year since we first 
used AD—X2, and we find that over the past year we have saved well over $500 
in delayed operations. 


(The document referred to is as follows :) 


B. KarcHeN IRON Works, INc., 
148-50 Shaw Avenue, Newark 8, N. J., April 1, 1958. 
BATTERY AD-X2 
144 Elmora Avenue, Elizabeth, N. J. 
(Attention: Mr. I. Dollinger.) 

GENTLEMEN: This is to advise you that since we used AD-X2 in our truck 
batteries, we have not had a single delay due to battery failure. 

Our trucks are kept outdoors all winter and in the past we have been frequently 
troubled by failure to start. It is now slightly over a year since we first used 
AD-—X2, and we find that over the past year we have saved well over $500.00 in 
delayed operations. 

We would give this our highest recommendation to any questioner. 

Very truly yours, 
B. KatcHen Iron Works, INc., 
Louts L. Katcnen, Vice Presidene. 
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Mr. Rrreure. Insert letter from Good Humor Corp., dated April 2u, 
1953, to Mr. Irving Dollinger, Battery AD-X2 distributor, of New 
Jersey. Quoting: 


{s you know, due to our complete satisfaction with your product, we have 
rdered you to treat our whole fleet. 


Che document referred to is as follows:) 


Goop Humor Corp., 
South 15th Street & 19th Avenue, Newark 3, N. J., April 20, 1953. 


[RVING DOLLINGER, 
Dev-T-Co Battery Co., 144 Elmora Avenue, Elizabeth, N. J. 

Dear Mr. DoLLINGER: In answer to your inquiry regarding our experience with 
Battery AD—X2, let me first state that we are more than pleased with the results 
shown by your remarkable product. 

\s you know, our vehicles when in operation during daylight hours idle with 
meter showing discharge. At night they stand still with a great many 

s burning. Due to this operating condition practically every battery hs id 
be recharged at least once a week. Our battery replacements ran to 25% 
and our battery breakdown ran to three to four daily. 

Last May you treated 25 of our batteries. Our experience with these 25 bat- 

ries is as follows: 

|. Only 2 batteries came in once each for a recharge and both vehicles were 
found to have a short circuit in the electrical system. 

\bsolutely no breakdowns with the above 2 exceptions. 
Use much less water. 

t. Absolutely no replacements. These batteries lasted throughout the season 
ind are still operating. 

\s you know, due to our complete satisfaction with your product, we have 

rdered you to treat our whole fleet. 
Very truly yours, 


Goop Humor Corp 
ALFRED FAUSEL, General Manager. 

Mr. Rircenre. Concluding remarks on Bureau of Standards, it can 
be seen by the letters inserted in the record that the Bureau of Stand- 
ards condemned B: attery AD-X2, together with all other additives by 
implication since 1931 to April 19% 50, whether they were tested or not. 

The Bureau of Standards condemned Batter y AD-X2 with the full 
knowledge of its existence over the protest of Dr. Merle Randall, 
Oakland Better Business Bureau and many others from April 2 

1948, to April 1950, without even claiming to have tested or cueind 
the material. 

The Bureau of Standards has condemned Battery AD—X2 through 
the National Better Business Bureau publication, Battery Compounds 
and Solutions, over protests, when, by their own admission, they had 
only tested the material in 1 or, at the most, 2 batteries which we and 
others have determined were not opened for inspection of the samples 
prior to testing; and the overcharge shown in the Test Report 504 
indicates that the batteries were ruined prior to treatment with the 
product. That in June 1952, they ran tests on a group of batteries 
and allowed the acid to go well over 1.280, which action ruined the test. 
This was allowed to happen over our repeated protests; and, yet, at 
the Post Office hearing on October 14, 1952, the Director of the Bureau 
of Standards testified to the fact that the test was run, for all prac- 
tical purposes, in accordance with the manufacturer’s instructions. 

He further testified that we had not mentioned the high acid until 
after the test had begun, when, in fact, it was stated in the original 
test specification that the acid should not be allowed to go above 1.280. 
In his letter of April 23, 1952, the Director stated that this was a minor 
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deviation, but that they would not cut the acid back. In my lette; 
dated to him April 26, 1952, I affirmed the agreement between the 
Director and myself that he would cut the acid should it go over 1.28), 
In our last meeting before the test started on June 2, I again protested 
the high acid situation. 

We were found—I was asked about this yesterday—we were found 
guilty of fraud at the Post Office Department by default; we were not 
at the hearing. I have a statement here concerning a patent by a fellow 
by the name of Thomas Edison who had pretty muc ‘h the same problem 
that we have. He had a metallic magnesium that, according to theory, 
would not work, but after he treated it, it did work, and he never was 
able to explain why it did work or why it didn’t fit with theory. This 
was handed to me last night by a fellow from the Patent Office, and it 
gives me a little relief to find that someone else had had a similar 
problem. 

We come now to the Air Force tests—United States Air Force tests. 
Project 892-SA, San Antonio, Tex.; Wright-Patterson Air Force 
Base; and project P-893—SC, Sacramento, Calif. 

The test at San Antonio, Tex., was run on batteries which were con- 
taminated with dirt. I would like to insert into the record an analysis 
of the two specimens of electrolyte from that test: 

KENNETH BONNICKSON, CHEMIST, 
8403 Piedmont Avenue, Oakland 11, Calif., October 26, 1948. 
PIoneeERS, INC., 
2411 Grove Street, Oakland, Calif. 

Report of spectrographic examination of sludge from samples of ELECTRO- 

LYTE submitted, seal unbroken, by Mr. Jesse Ritchie 10/19/48. 


Mark: Project 892-5A San Antonio Texas at request of MCMMXT 5-{ 
Symbol MCMMXT-LBW-em. 


Lab. No...__-. 1061 5 ? 2 
Bottle mark 6 12 2 i | 5 | 12 


-_ ercent ‘ j Percent | Percent 
Aluminum. ......- 1- ’ Magnesium.____....- Trace .........| Trace 
Antimony. 0.1. 0.5 _.| 0.05-0.2. Manganese --| .001-.01_.....-.| .001-0.01 
Arsenic___- Trace Trace. Silicon _. andl 0.1-0.5- } 0.1-0.3. 
Barium ___.. 0.5-0.2 | 0.5-0.2, NN . Adiwrnakin | Trace... Trace. 
Calcium 1-3 | 0.5-2. | Sodium eons 0.1-0.3___.. | 0.1-0.3. 
Chromium Trace Trace. Strontium. .-...- i | 0.05-0.2_.._... | 0. 05-0.2. 
Copper 01-.05 : 0.01-0.05. || Tin : 0.05-0.2_._. 0.1-0.3 


Iron ‘ .1-0.5 4 0.05-0.2. Titanium___............| 0.01-0.2_.......! 0.01-0.1. 
Lead Major Major. 


The above results indicate that this electrolyte has been contaminated with 
dirt. 


KENNETH BONNICKSON. 

This analysis indicates that a good portion of the real estate of 
Texas was probably in these batteries. There was a lot of dirt in those 
batteries, Senator. 

Wright-Patterson Air Force Base: Through the actions of one 
of our sales representatives, who apparently had more vision for sales 
than knowledge of batteries, it was recommended that the Air Force 
treat a battery which had sulfated so badly that the plates of the 
elements were stuck together in one piece. 

In his presence, and under his guidance, I am told, the battery was 
charged at a very high rate and became very hot. Since it acted under 
these conditions as a resistor, there are no results from this portion of 
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e test. This battery was later sent to the Squier Signal Corps Lab- 
oratories and became a part of the Signal Corps test. 

| would like to make the point here that it is possible for a battery 
to be sulfated to the extent that the resistance is greater in ohms be- 
tween vat plates than between the cross bars connecting the plates to- 
gether; that a battery can be charged for a prolonged ‘period of time, 
assing the current from crossbar to crossbar and forming corrosion on 

p of the crossbar. This does no particular damage to the battery. 

By the same token, if the current breaks through and the battery 
takes a partial charge, the grid in the positive plate is normally first 
peroxided out so that the battery would have no capacity even though 

ydrometerwise it might appear to have taken a full c harge. 

\long that line, after a battery has sulfated to the extent that the 
separators and the plates become one piece, it is no longer mechanically 
sound; and that is what apparently happened in the project at Wright- 
Patterson Air Force Base. 

Sacramento test, project P-893-SC, found the Battery AD-X2 fune- 
tioned differently from mixtures of sodium sulfate and m: ugnesium sul- 
fate. It found that batteries that “have been treated may be stored 

1 a period of 6 months with no detrimental effects.” Again quoting, 
“Batteries norm: ally stored for 90 days, then recharged, may now be 
treated and stored for a longer period as sulfation has no effect on a 
battery in storage. This in itself will save m: ny man-hours that are 
involved in the tr ansports ition of batteries from supply to maintenance 
and back to supply.” 

Again quoting, “Authorize this command to treat all automotive 
type batteries in active use.” And again quoting, “War Department 
Manual TM-—92857 be revised.” 


Remark: The present wording of technical manual TM-—92857 pre- 
cludes the use of Battery AD-X2. 


ur 


Further quoting, “The results are quite different from that when 
equivalent amounts of sodium sulfate and Epsom salts are used.” 

Remarks: This test was transferred to the Office of Chief of Ord- 
nance. Apparently it was for coordination with the Bureau of Stand- 
ards, Department of the Navy, the Office of the Signal Officer, De- 
partment of the Army, Washington 25, D. C. See Colonel Kiehle 
letter dated February 9, 1949, to Pioneers, Inc., which I would like 
tomake a part of the record. 

The CHarrMAN. It will be made a part of the record. 

(The document referred to is as follows :) 

HEADQUARTERS AIR MATERIEL COMMAND, 
WRIGHT-PATTERSON AIR Force BASE, 
Dayton, Ohio, February 9, 1949. 
Subject : “Protecto-Charge” 
PIONEERS, INC., 
2411 Grove Street, Oakland 12, California. 

GENTLEMEN : This is in reference to your letter of January 19, 1949, requesting 
information on the status of battery-test project at Sacramento Air Material 
Area. 

The project was established for evaluating “Protecto-Charge” as a reclaiming 
agent for condemned automotive batteries which, by visual inspection, are con- 
sidered to be mechanically sound. Test results were to be compared with present 
methods of reconditioning batteries manually to determine if monetary and mate- 
rial savings could be effected. Since the test results at Sacramento Air Materiel 





164 BATTERY AD—X2 


Area do not agree with results of a similar project at San Antonio Air Materiel 
Area, a further study of the product is being conducted. 

Action has been taken with Bngineering Division, the responsible agency 
within the Air Materiel Command for research and development of materia] 
and equipment, to conduct the above-mentioned study. Engineering evaluation 
of the product is to be accomplished in coordination with the Office of the Chief 
of Ordnance, the agency responsible for procurement and supply of automotive 
batteries for USAF use, the Bureau of Standards, Department of the Navy, and 
the Office of the Chief Signal Officer, Department of the Army, Washington 25, 
BD. C; 

As a result of the above action, the battery test projects at Sacramento and 
San Antonio Air Materiel Areas have been suspended. Upon completion of the 
study by Engineering Division, and the availability of findings, your Company 
will be advised accordingly. 

Very truly yours, 
Epwakrp G. KIExLE, 
Colonel, USAF, Chief, Maintenance Technical Section, Maintenance 
Division. 


Mr. Rrrcnte. Letter from Chief, General Supplies Branch, Pro- 
grams and Requirements, United States Air Force, Wright-Patterson 
Air Force Base, to Meyers Distributors, Battery AD-X2 representa- 
tive in Kansas dated May 6, 1953, stating that Battery AD-—X2 may be 
purchased under certain conditions by the Air Force. I would like to 
make this letter a part of the record. 

(The document referred to is as follows :) 


HEADQUARTERS AIR MATERIEL COMMAND, 
Wright-Patterson Air Force Base, Ohio, May 6, 1953. 
Subject: Project P—S98-SC, Testing Battery AD-X2 Manufactured by Pioneer's 
Inc., 2411 Grove, Oakland 12, California. 
MYERS DISTRIBUTORS, 
1607 North Hillside, Wichita, Kansas. 

GENTLEMEN : Reference is made to your letter dated April 3, 1953, subject, same 
as above. 

Research reveals that no specific authorization has been given for the local 
procurement of subject item. However, in accordance with the provisions of AF 
Regulation No. 70-16, local purchase is authorized as a normal method for ob- 
taining commercial or specialized type items which are not listed in any AF 
publication and are essential for base operations. 

Very truly yours, 
Warp R. Betz, 
Colonel, USAF Chief, General Supplies Branch Programs and Require- 
ments Division, Directorate of Supply and Services. 
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Mr. Rrrenre. Remarks: Of all the Government tests run, the Air 
Force test was the only test that was not restricted or classified al- 
ough it has only been recently that we were able to get a copy of this 


Chief of Ordnance test: As T mentioned yesterday, none of the 

tteries were opened prior to the beginning of the test. The batteries 
were salvaged. The batteries were from salvage, were given two 
prolonged overcharges prior to treatment. 

Phe test was run for only 6 months, when all the batteries were dis- 
untled. The only controls were brandnew batteries. In the 6-month 
eriod it would be very unusual if these controls should fail. 

Prior to running this test, Benicia Arsenal had tested the material, 
d the Chief of Ordnance had written our sales representative on 
July 9, 1948, over the signature of Maj. Gen. E. S. Hughes that: 


I have this day issued orders that my office take immediate steps to procure 
and place in use sufficient Battery AD—X2 to do what the test conducted by this 
Department indicated that Battery AD—X2 can do. 

Remarks: Our sales representative had contacted General Hughes, 

nce it seemed we could not get test data from Benicia Arsenal 
through Detroit Arsenal to the Pentagon. The battery program at 
Detroit Arsenal was under L. 8. Gerber, who received a patent filed 
on October 19, 1945, issued August 9, 1949, on a battery separator 
which made some of the same claims for it when placed in lead-acid 
storage batteries that we made for Battery AD-X2. Shop rights on 
this patent were assigned to the United States Government, but own- 
ership of the patent remained with L. 8S. Gerber. I would like to 
make this patent a part of the record. 

The Cuatrrman. It will be made a part of the record. 
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(The document referred to follows:) 


Aug. 9, 1949. L. S. GERBER 2,478,186 
STORAGE BATTERY SEPARATOR 
Filed Oct. 19, 1945 


SEPARATOR POROUS SHEET POROUS SHEET 
(BONDED SHEETS) (SYNTHETIC PLASTIC) (BONDED GLASS FIBRES) 
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INVENTOR. 
LIPMAN S. GERBER 


BY 
Vi A Chuck ¢ Af Petree 


ATTORNEYS 
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Patented Aug. 9, 1949 2,478,186 
UNITED STATES PATENT OFFICE 
2,478,186 
STORAGE BaTTerY SEPARATOR 
Lipman S. Gerber, Lakewood, N. J. 
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(Granted under the act of March 3, 1888, as amended April 30, 1928; 
3870 O. G. 757) 


rhe invention described herein may be manufactured and used by or for the 
Government for governmental purposes, without the payment to me of any royalty 
thereon. 

rhis invention relates to improvements in storage battery separator plates, and 
more particularly to a type suitable for dry-charged storage batteries. 

In order to more effectively ship and store storage batteries of the acid type, 
t has been found desirable to use a modified storage battery plate construction 
which is commonly known as “dry charged.” It has been found possible to store 
batteries of this type for indefinite periods without substantial deterioration and 
when filled with acid and given a short charge the plates are adequately devel- 
cped and the initial life of the storage battery commences. 

It has been found difficult, however, to obtain an adequate and satisfactory 
separator which had the required characteristics of low resistance, adequate 
strength, and one which would stand up not only while the battery was without 
moisture but also after the battery was put in operation. Micro-porous rubber 
separators have been the most satisfactory up to this time. 

The principal object of my invention is to provide an improved type of battery 
separator particularly adapted for the dry-charged type of storage battery which 
will meet the electrical and physical characteristics and be of equal or longer 
life than micro-porous type of rubber separators. 

A further object of my invention is to provide a compound impregnated glass 
fibre separator combined with a thin sheet of impregnated fibre or plastic material 
to materially reduce porosity and prevent bridging of the lead compounds through 
the separator. 

Further objects and advantages of my invention will appear from the following 
description of a preferred form of embodiment of my invention taken in con- 
nection with the attached drawing illustrative thereof and in which: 

Fig. 1 is a plan view of one form of battery separator with a portion thereof 
broken away to show the internal construction; 

Fig. 2 is a cross-section of the separator shown in Fig. 1. 

It has been found that in dry-charged storage batteries a relatively long storage 
life and a relatively long active life could be obtained by the use of micro-porous 
battery separators. Shortage of rubber, however, materially reduced the avail- 
ability of separators and with the increased demand for storage batteries, sub- 
stitute materials were carefully investigated. At such time the glass fibre 
separator was again considered but found unsatisfactory, particularly due to 
the partial bridging of the battery plate material through the open pores of the 
glass fibres. While such batteries show good cold characteristics the low 
electrical capacity after an accelerated life test rendered them unfit for their 
desired purpose. 

Fibre glass separators have usually been used in conjunction with wood 
veneer, but this is satisfactory only in wet batteries for the veneer separates in 
dry batteries. It is, of course, to be understood that if moisture is present suffi 
cient to protect the separator, there is a constant discharge of the battery. 

The objective has therefore been to provide a battery separator having the 
electrical and physical characteristics of the micro-porous rubber separators 
without requiring the use of any rubber. 

In investigating the phenomenon of the failure of the dry-charged batteries, 
I observed that the bridging condition was due to the impossibility of controlling 
to a high and uniform degree the porosity in the fibre structure. Although care- 
ful specifications were set forth limiting the density of the glass to .135 centi- 
grams per square inch per -uil thickness, which expressed in metric units is 
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8.238 milligrams per square centimeter per millimeter thickness, and a maximum 
fibre diameter of .0005 inch or .0127 millimeter was the largest tolerated, it was 
still noted that batteries failed after as low as 56 charging cycles. 

I have overcome the previous difficulties noted and have not only succeeded 
in equalling but in exceeding the life of the dry-charged battery, using the best 
known form of micro-porous battery separator by the use of my improved lam- 
inated separator. As shown in the drawing attached, this battery separator 10 
consists of two principal elements. It includes a glass fibre sheet 12 which may 
be suitably spun and woven in cross-grain form and which may be provided with 
a Suitable phenolic binder. In addition, as the second element, it includes a thin 
slightly porous cellulose sheet produced by pressing cellulose fibers closely 
together into thin matted sheet form through well known processes, or similar 
partially porous board, coating or film, similarly made of fibres or particles of 
synthetic resin or plastic material such as Vinylite, the second element being 
less porous than the glass fiber sheet. 

It is recommended that the thin sheet of the fibre or coating 14 be impregnated 
and bonded to the sheet 12 of glass fibre of the proper thickness by means of a 
phenolic resin and then passed through an oven of the proper temperature for 
curing the impregnated fibre coating to make it resistant to the battery electrolyte 

The principal function of this cellulosic or fibrous sheet less porous than the 
glass fiber sheet is to reduce porosity and prevent the bridging of the lead mate- 
rials of the respective charged plates. It has the additional advantage, however, 
of increasing rigidity of the glass fibre sheet and improving the otherwise 
desirable characteristic of glass fibre separators. 

By a suitable choice of materials it is possible to obtain a separator which will 
not exceed .03 ohm per square inch for a separator of 70 mil thickness. 

It is found that this type of laminated separator having the glass fiber sheet 
bonded to the cellulose or plastic sheet, coating or film as herein described has an 
especially satisfactory durability, is rigid and easily handled and most effectively 
prevents treeing or bridging of the lead plate material. If the glass fibres are 
arranged to run vertically it is possible to permit circulation of the electrolyte 
and allow for greater cooling, thus further improving the battery character 
istics and permitting greater overcharges. The flat impregnated fibre against 
the negative plate will retain the plate material and help prolong the life of the 
battery. The glass fibre sheet tends to hold the plate material from dropping 
from the plates thereby preventing short circuits. 

No rubber or other critical materials are necessary and the batteries with this 
type of separator have a greater effective discharge rate and are particularly 
useful, both in extremely low and high temperatures starting conditions. 

While I have shown and described a preferred form of embodiment of my 
invention, I am aware that modifications may be made thereto and I therefore 
desire a broad interpretation of my invention within the scope and spirit of the 
description herein and of the claims appended hereinafter. 

What I claim is: 

1. A separator for the plates of a dry-charged acid type storage battery con 
sisting of a laminated structure including a porous sheet of glass fibres held in 
relative position by a binder material, and a thin slighly porous sheet of syn- 
thetic plastic material bonded as a coating to said sheet of glass fibres to reduce 
porosity of the latter. 

2. A separator for the plates of a dry-charged acid type storage battery con 
sisting of a laminated structure including a porous sheet of glass fibres held in 
relative position by an impregnated binder material, and a thin slightly porous 
sheet of synthetic resin bonded as a partially porous crating to said sheet of 
glass fibres to reduce porosity of the latter. 

3. A separator for the plates of a dry-charged acid type storage battery con- 
sisting of a laminated structure including a porous sheet of glass fibres held in 
relative position by an impregnated phenolic resin binder, and a thin slightly 
porous sheet of synthetic resin material bonded by a phenolic resin to said sheet 
of glass fibres to reduce porosity of the latter and thereby prevent bridging of 
lead compounds through the separator. 

4. A separator for the plates of a dry-charged acid type storage battery consist- 
ing of a laminated structure including a porous sheet of glass fibres spun and 
woven in cross-grain form and held in relative position by a binder material, and 
a thin slightly porous sheet of synthetic resin material bonded as a coating to 
said sheet of glass fibres to reduce porosity and thereby prevent bridging of lead 
compounds through the separator. 
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\ separator as set forth in claim 4, in which said porous sheet of spun and 
ven glass fibres includes glass fibres running vertically with respect to the 
tery to permit circulation and cooling of battery electrolyte. 

LipMAN S. GERBER. 
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Mr. Rrrente. The so-e alled Ordn: ance Department test was classi- 
fied and we have never been able to obtain a copy of the test. Despite 
Washington Daily News 


his, on April 4, 1953, there appeared in the 
the following: 

James Davis, Assistant to the Under Secretary of the Army in Charge of Re- 
search and Development, said the Army has looked back over its own test on 
Battery AD-X2 and agreed that the compound is of no value in trucks and 
buses. 

It is interesting to note that, to the best of my knowledge, no truck 

‘bus batteries were included in the test by the Chief of Ordnance. 
i n other words, the test is classified but it can be used, although it 

is improperly conducted, to condemn our product to the general 
public through newspapers, while we can’t even have a copy of it to 
find out what happened. 

in February 5, 1953, our Virginia distributor received a letter from 
the Headquarters, Third Army, stating: 

However, you are advised that local purchase of AD-—X2 is not authorized. 


[ would like to make this letter a part of the record. 
The CuatrMan. That will be made a part of the record, 
(The document referred to follows: ) 


HEADQUARTERS, THIRD ARMY, 
Fort McPherson, Ga., February 5, 1958. 
FRANK F. Cook, 
Vice President and General Manager, Battery AD-X2 Distributors, Inc. 
,15 Blizabeth Avenue, Charlotte 4, N. C 

DeAR Mr, Cook: This will acknowledge receipt of your letter of January 31, 
1953, to Colonel Clyde Massey, requesting that Army installations be authorized 
to make local purchase of AD—X2. 

Colonel Massey has been transferred to another assignment. However, you 
are advised that local purchase of AD-X2 is not authorized. 

It is suggested that you communicate with the Commanding Officer, Raritan 
Arsenal, Metuchen, New Jersey, or Chief of Ordnance, Department of Army, 
Washington 25, D. C. 

Sincerely, 
L. C. Estes, 
Vajor, AGC, 
Assistant Adjutant General. 
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Mr. Rrrceure. Thank you, Mr. Chairman. 

The Cuarman. As I stated earlier, all the requests that you made 
would be a part of the record. 

Mr. Rrrcente. I believe our night’s work is paying off, sir; we are 
making progress. 

The CuatrMan. I hope you are, sir. 

Mr. Rrrentme. The United States Post Office Department notified 
Pioneers, Inc., March 2, 1952, that there was to be a hearing at the 
Post Office Department in Washington, D. C., to determine whether 
we were using the mails illegally. 

After various postponements of the hearing date, meetings were 
held on September 29, 1952, between the Assistant Solicitor of the 
Post Office Department and various groups on the subject. During 
the course of the meetings I got the impression, rightly or wrongly, 
that there would be no hearing of the case on October 13, 1952, as 
scheduled, until certain tests at MIT were run. Therefore, I did not 
participate in the hearing which was actually held. We were found 
guilty of a mail fraud by default. 

We filed an application for correction of the default. We filed 
an application for reopening the case; we filed a further application 
for the reopening of the case. These motions were denied and a mail 
fraud order was issued against us in the latter part of February 1953. 
This was a very unusual fraud order, since it not only included 
Pioneers, Inc., but all of the officers personally; in other words, all 
of our personal mail and everything was to be stamped “fraud” and 
returned to the sender. This order was subsequently suspended by 
the Postmaster General. 

Our business had suffered tremendously from this suspended fraud 
order. In fact, we have gone downhill financially at the rate of $1,000 
per week since that time. 

At the Post Office hearing on October 13, 1952, there appeared 
against us no witnesses outside of the Post Office Department except 
from the National Bureau of Standards. The array of witnesses from 
the National Bureau of Standards was probably the greatest parade 
of scientists ever to appear before a Government agency in the history 
of the United States. There was present at the hearing the Director 
of the National Bureau of Standards, the Chief of the Electrochem- 
istry Section, National Bureau of Standards, the Chief of the Statis- 
tical Department, National Bureau of Standards, the Chief of the 
Spectrographic Chemistry Section of the National Bureau of Stand- 
ards, and four other big names in the Bureau. 

Federal Trade Commission : In 1949 when we found we were getting 
no place with the Bureau of Standards and the National Better Busi- 
ness Bureau, we requested, through the San Francisco office of the 
Federal Trade Commission, that we be investigated by them.. Early 
in 1950 the National Better Business Bureau filed a complaint with 
the Federal Trade Commission against us, apparently augmented by 
the National Association of Battery Manufacturers. 

We have cooperated with the Federal Trade Commission up to 
this date. The Federal Trade Commission came into our shop in 
early 1950, and, with the assistance of the man who was the former 
Director of the San Francisco Branch of the National Bureau of 
Standards at that time, ran tests on our product. We have cooperated 
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with the Federal Trade Commission since late 1949, and to the best 
of my knowledge they have never filed a complaint against us. 

Bureau of Ships’ test: That was in September 1949. These bat- 
teries in this test were in dubious mechanical condition to begin with. 
Ihey had been subjected to a 535-percent conditioning charge prior 
‘o treatment, which would be expected to ruin the batteries. 

We protested this test. over Dr. Randall’s signature, but the Bureau 
of Ships distributed it nevertheless. 

One important thing about this test is that in the final report under 
specific gravities there appear what seem to be the temperatures, while 
under the initial temperatures there appears the numbers that seem 
to be for the specific gravity. The present Bureau of Ships’ manual 
on storage batteries precludes the use of Battery AD-X2. 

Squier Signal Laboratories: Do you have a copy of the Squier 
Signal Laboratories’ test ¢ 

Mr. Forsyrue. I do not believe so. 

The CaarmrMan. I am informed by the staff, Mr. Ritchie, they do 
not believe they have it. 

Mr. Rircure. I thought there was a copy of that, Senator, in the 
record yesterday. 

Mr. Forsyrue. Is that the green back? 

Mr. Rrrente. Yes, sir. 

The Cuarrman. That was inserted in the record yesterday if it is 
the one with the green cover. 

Mr. Rrreuim. Yes, sir. 

Mr. Forsyrne. It is the Signal Corps test ? 

Mr. Rrroute. Yes, sir. This is a restricted test. However, I have 
seen the test, and this test is so reported it is impossible to tell what 
was done. They flatly refused on the 28th of June, 1948, to follow 
our test procedure as laid out by Dr. Merle Randall. This test was 
restricted so that we could not obtain a copy for study or criticism, but 
was widely circulated through all Government battery departments, 
and was very detrimental to our sales efforts with the Government. As 
soon as the various agencies learned of its existence, we were treated 
with suspicion. 

I have here purchase orders from the California Tractor & Equip- 
ment Co., the Bay Equipment Co., the Buran Equipment Co., the 
Carnation Co., Dinwiddie Construction Co., the city of Vallejo, and 
the city of Oakland. I would like to give the committee some idea of 
how much material Bay Equipment has bought over a period of 5 
years; and, Bay Equipment, I might mention, is one of the largest 
equipment operators in northern California. 

The Cuamman. What kind of equipment do they operate, Mr. 
Ritchie? 

Mr. Rrremte. They operate pick-up trucks, cars, compressors, 
shovels, drag lines, bulldozers—every type of heavy equipment. 

The Cuatrman. And those purchase orders were over a period of 
how many years? 

Mr. Rrrcmie. Those purchase orders are over a period of 5 years. 

The Cuarrman. And they continuously used the product in that 
rua of motors that required batteries for starting purposes, and so 
orth ¢ 
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Mr. Rrreute. Yes, sir. The last time I separated them from any 
money was the second month, the 26th day of 1953; that is the date of 
their last purchase order. Here is the same thing for Carnation 
Creamery. 

The Cuatrman. You are just showing that to the committee? 

Mr. Rrrente. I am just showing this ‘to the committee. 

The Cuarmman. You are not asking it to be made a part of the 
record ? 

Mr. Rrrente. No, sir; it would be too voluminous, sir. 

The Cuarrman. There were how many companies? 

Mr. Rrrcnim. There are seven companies. 

The Cuamman. If they are not a part of your official record, could 
they be made a part of the committee files? 

Mr. Rrrcnie. They are my official records. 

The Cuarrman. Therefore, you would have to keep them? 

Mr. Rircute. Yes, sir; I would be very glad to hand them over to the 
committee. 

The Cuarrman. In other words, there are how many companies that 
are listed there with copies of their purchase orders? 

Mr. Rrrente. There are 7 companies; there are 5 com anies, and 
2 cities, the city of Vallejo and the city of Oakland, Calif.; I simply 
brought these to show—these are my purchase orders, and I simply 
brought these to show that apparently these people are pretty well 
satisfied because over a 5-year period they have given us several hun- 
dred orders. 

Senator Scuorrret. Mr. Chairman, might I make this request or 
suggestion to the witness? Mr. Ritchie, would those be available to the 
committee for reference purposes in the determination of this case? 
Would you make them available upon request ? 

Mr. Rrronte. Yes, sir. 

The Cuatrman. Then, Mr. Ritchie, they will be held by the com- 
mittee staff for any members of the committee to examine, to satisfy 
themselves concerning the purchase orders, but they will be safe- 
guarded so that when the hearing is completed and the committee 
members have had an opportunity, if they desire, to examine them, 
the file will be returned to you, sir. 

Mr. Rrrenim. Thank you, sir. 

Senator Scuorppet. I would like to ask one other question, Mr. 
Chairman. Do I understand from this witness that these are indica- 
tive of the type of transactions that you have had but these do not 
include all of the business transactions which your company has been 
involved in? 

Mr. Rircum. No, sir. When I started back this time I simply asked 
one of my girls to pick me up 5 or 6 of the purchase orders out of 
the file from our old customers. A considerable amount of this is 
batteries that were treated by us in our own shops; a considerable 
amount of it is where the customer bought the Battery AD-—X2 and 
treated batteries themselves, where they bought new batteries from 
other people, but every battery involved here is treated with Battery 


AD-X2. 


The CHairman. And they continued to be customers over a period of 
5 years? 
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Mr. Rrrcni. Yes, sir; and they are still customers. In fact, some 
offered to come back here at their own expense to testify. I believe 
that finishes my statement, Mr. Chairman. 

The CuatrMAN. Then, as chairman, I will pass and shall not ask 
you any questions at this time in order that the other committee mem- 
bers here may be privileged to do so. I will turn you over to the 
senior member of the minority party, the man who was chairman of 
this committee when this question first came before the committee, 
Senator Sparkman. 

Senator SpARKMAN. Mr. Chairman, I had to leave yesterday to help 
write up the housing bill, so I did not get to hear Mr. Ritchie’s testi- 
mony yesterday morning except the first part of it, and I have just 
asked for a transcript of it. I would rather pass and let other members 
ask questions, and ask some later. 

The CuarrMan. Senator Schoeppel, do you have any questions? 

Senator Scmorrret. Mr. Chairman, I was delayed in getting back 
to Washington yesterday by old man weather who grounded some 
planes, and I am sorry I was not present when you first testified, Mr. 
Ritchie. 

| want to have time to check your testimony; the first opportunity 
| have had was this morning a few moments ago, and I have not gone 

nto it thoroughly. 

| would just like to ask you about 2 or 3 questions, and then ask 
you this, sir, and the committee: In the event, as we go into this thing 

t requires further testimony from you, will you be available for recall 
or would you be willing to come back and answer questions for some 
of the committee members who were not permitted to be present because 
of other activities ? 

Mr. Rrrcnie. Senator, we are under a suspended fraud order from 
the Post Office Department. That is sacaath iin like being on parole 
from jail. We cannot do any business, so I intend to remain here in 
Washington, and make myself available at all times to this committee 
to answer any questions that they might have. In fact, I hope to be 
called back as a final witness to recap some of the work. 

The CrarrMan. Senators Sparkman and Schoeppel, Mr. Ritchie 
presented the committee with a chart yesterday showing the volume of 
sales in the early years of his business, and to what volume it had 
grown, then the reduction in sales as the various governmental reports 
and the fraud order of the Post Office Department were issued against 
him, and that chart is over there to our left. Senator Schoeppel, if 
vou care to look at that chart you will probably gain an opinion as to 
what the effect on his business has been because of the report of the 
Bureau of Standards and the Post Office Department. If that is not a 
orrect, statement of your chart I would like to be corrected, Mr. 
Ritchie. 

Mr. Rrrente. I believe the chairman has a profit-and-loss statement 
in his file that the chart was taken from, and also the Dun & Bradstreet 
report supporting the chart. 

The Carman. Well, my comment was about what the financial 
statement would show if that chart is part of your financial statement. 

Mr. Rrrcum. Yes, sir; it is. I might state, as I pointed out yes- 
terday, we know of no consumer complaint. The National Better 
Business Bureau, the National Bureau of Standards, nor any of the 
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local better business bureaus have ever had a recorded complaint, to oy, 
knowledge, and it might be interesting for the committee to know tha; 
we have sold from July 1949 up until March 31, 1953, 456,000 some-odd 
dollars of Battery AD-X2., which represents a little short of a half 
million treatment pakages. 

The Cuatrman. Senator Schoeppel, you may proceed. 

Senator Scnorerre.. Did the report of the Sacramento Air Force test 
recommend a change in a military technical manual ? 

Mr. Rircnte. Yes, sir; it recommended the basic military manual 
on the maintenance and care of storage batteries be changed so that 
the material could be used under its present wording where Battery 
AD-X2 is precluded from use by the armed services. 

Senator ScHorrre.. I believe you stated that the man in charge of 
the Detroit Arsenal test had a patent on a new separator. Now, would 
that separator be in competition with AD-X2? 

Mr. hive valk. To this extent, Senator: We are attempting to prolong 
the life of a battery, and our material, while we don’t claim it in our 
advertising, does cause a battery to run cooler. Gerber claims in his 
patent that his separator caused the battery to run cooler; he also 
claims longer shelf life in dry-charge batteries. We claim we can 
maintain longer shelf life in wet batteries. So they are in competition 
with each other. 

Senator Scnorrret. Now, in checking your testimony and listening 
to you this morning, did I meoenteiae you to say that the Bureau of 
Ships recommended use of AD-X2 

Mr. Rrreure. No; they do not. 

Senator Scnorrret. I want to be sure of that. 

Mr. Ritcuie. They condemned the product flatly, and sent out pub- 
lications to everyone with whom they had correspondence, apparently, 
saying that the product was worthless when actually they ruined the 
samples before they were treated with Battery AD-X2, and Dr. 
Randall so told them. 

Senator Scuorrpe.. I will defer further questioning, Mr. Chairman. 

The CHarrman.. Senator Gillette? 

Senator Guerre. Mr. Chairman, I cannot claim the same excuse 
my colleagues have, that I was not here yesterday. I was here, but my 
lack of information on batteries and chemistry is such that I cannot 
ask very many questions—but I heard the testimony. 

I want to ask 2 or 3 questions of this witness: One is with reference 
to the United States Testing Co., Inc. What sort of an organization 
is that? 

Mr. Rrroniz. Well, Senator, I understand that they are the largest 
and probably the best-known testing company in the United States. 
Pittsburgh testing may be pretty close to them, but it is my under- 
standing that the United States T esting Co. is probably one of the 
most outstanding testing organizations in the United States of 
America. 

Senator Gitteite. What sort of testing? 

Mr. Rrrente. They test everything from rubber balls to ladies’ hose, 
to military equipment. They doa great deal of work, I understand, 
for the Government, under contract, in electronics, and they are a 
general testing laboratory. They have been written up any number 
of times in Reader's Digest. 
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Senator Gituerre. Where are they located ? 
( Y Y 
’ Out Mr. Rrrente. Hoboken, N. J. 


that 


~Odd 


nator Gutetre. Their name is United States Testing Co, Inc. 

Mr. Rrrente. Yes, sir. 

Senator GuteTre. Do you know why they used that name “U. 5S.” 
{re they an agency of the United States established by the United 
states i 

Mr. Rrrcente. I have looked them up in Dun & Bradstreet, and their 
hoard of directors is tremendously impressive. Du Pont, for imstance, 

a man on the board. I think that practically all the large com- 
ies do. As to the name, Senator, I have no way of answering your 
tion. 
nator Gitietre. I'm not critical of their ability or the work they 
doing; Iam wondering why a private agency, not an agency of the 
lnited States Government, is doing business under the name of U. 
lesting Co., Inc., which is not a United States agency ¢ 

Mr Rrrenie. I believe the U.S. Tive is also called the United States 

lire Co.; is it not? 
Senator Gruuerre. Yes. 

Mr. Rrrewte. I can’t answer that. I know we had an awful time 

‘ting a name for our product because every name that we tried was 

her flamboyant or overdescriptive or something, so we just cut the 
formula down a little bit now, and the name has very little to do 

th the product except to a chemist. 

Se nator Gruuerre. I want to ask you one question with reference 
to the chart. You called attention to the chart yesterday and the 

verse effect of various actions on your business. But I was very 

ich interested, and did not get a chance to ask you about the first 
quarter of 1953, when your business was quadrupled from the last 
quarter, the last 2 quarters of 1952. It jumped up to February 10 in 
that first quarter—yes, more than quadrupled. To what do you 

ribute that abrupt i ine naar in business? 

"Mr Ritcnute. Well, No. 1, we felt that we were vindicated, so our 
ittitude toward the whole thing was changed. No.2,I went home. I 
had been here in Washington since back up there in March, and my 
outfit was kind of an orphan. I have a very good organization, but 

is like the Senator’s office, when he is not there, it does not run 
quite like it does when he is there, and I had been away from my 
office. 

The Cuamrman. Mr. Ritchie, you just confine yourself to your 
business. Our Senators’ offices do run. 

Mr. Riromm. Unfortunately, Mr. Chairman, mine doesn’t. 
[Laughter.] But the fact is I was home for 3 months, and we sold 
quite a lot of materials to Canada. It is a very strange thing, but we 
are selling quite a lot of material outside of the United States. It isa 
lot easier to sell outside the United States than inside the United 
States with this argument with the Bureau of Standards. 

Senator Guerre. Then your explanation of that five or six hun- 
dred increase in percentage of sales is that it was due to the fact that 

you were home? 

Mr. Rrrenie. A good part of it was due to the fact that I was home. 
Another good part. of it was due to our mental attitude because we 
felt, after Senator Sparkman’s committee had gone through this thing 
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and brought forth facts which we had long known, and which were 
made public at that time, that we were exonerated. We felt that the 
argument Was over. 

Senator Griierre. Well, was it not more important than the fact 
that your mental attitude had been changed to optimism, the fact that 
the mental attitude of your customers had been changed ¢ 

Mr. Rrrente. I believe that had a great deal to do with it. 

Senator Gitterre. After all, your ‘sales were with them. 

Mr. Rrrente. That is ee) we got orders in those days where we 
had tests going for 6, 8, 9, 10, 11, 12 months, with everybody sitting 
around for their batteries io fall apart because the National Bureau of 
Standards said it was no good, and when that test came out, when that 
report came out, it gave the people confidence. 

Senator Girterre. What report do you refer to then ? 

Mr. Rrrcute. I refer to the report of December 18, in 1952 

Senator Guerre. By whom? 

Mr. Rrrcute. By the Senate Small Business Committee under the 
chairmanship of Senator Sparkm: an. 

Senator Gitterre. Well, that is what I was trying to reach, the 
marked effect of the work of this committee under the able chairman- 
ship of the Senator from Alabama. 

Mr. Rrreuie. I would like to go further and say that the so-called 
Sparkman Committee on Small Business at that time was the onl) 
body in Washington that would touch us with a 10-foot pole. 

Senator Guerre. Then the abrupt drop, the second quarter of 1953, 
of course, I presume you attribute to the action of the Post Office 
Department ? 

Mr. Rrrente. The mail fraud order murdered us. 

Senator Grtterre. Yes. Do you know of your knowledge who made 
the complaint to the Post Office Department ? 

Mr. Rrrcenre. I have no knowledge. I have lots of rumors. I have 
no personal knowledge. The rumor is that the complaint was made 
by a liaison man between the Bureau of Standards and the Post Office 
Department. 

Senator Gitzerte. The first information your company had of it was 
when notice was served on you. Was it served on you or sent by mail! 

Mr. Rrrente. It was sent by registered mail and received by my 
vice president. 

Senator Grtterre. You have put that into the record, have you not? 

Mr. Rrrcute. I believe that it is in the record. I think I read it 
into the record here. I don’t believe I read it into the record as to 
who received it. 

Senator Gruierre. If it is not in the record, Mr. Chairman, I should 
like to have in the record the initial action by which the Post Office 
Department proceeded against this compan 

The Cuarrman. Later on the Post Office Tresteuios will be called 
upon to give us the history as to exactly when and in what manner it 
same to them, but we can insert it in the record at this point should you 
desire it. 

Senator Gruterre. Mr. Chairman, if it is to be developed later in 
the production of evidence it will serve the purpose. 

The Cuarrman. It will be developed. 

Senator Griterre. There will be dev veloped what we have in mind. 

Mr. Ritchie, you have spoken 2 or 3 times of the fact that action was 





BATTERY AD—X2 177 


suspended by the Post Office Department. That, of course, will be 
developed also, as the chairman has indicated. 

| was interested also in your reference to the fact that various tests 

at were conducted by Government agencies were classified. 

Mr. Rrrcute. Yes, sir. 

Sentor Giutterre. This was a test of a commercial product that was 
before the public for private sale ¢ 

Mr. Rrrceum. Yes, sir. 

Senator Gitterre. Do you yourself know of any reason why a test 
of a commercial product that was being sold for commercial purposes 
should be classified by any Government agency ¢ 

Mr. Rrremie. No,sir. Senator, 1 have always been mystified by that. 
If the tests had been good and we had been attempting to use them for 
advertising purposes there might have been some justification for it; 
but to test a product and not even allow us to see what they had done, 
and then condemn the product publicly on the basis of those tests, as 
ae Davis did on April 4 through the Washington News and Washing- 

| Post, is utterly mystifying to me. 

Senator Giuerre. One more question: You have repeatedly re- 

‘rred in your testimony and by reading nenpipendene e which you 
have placed in the record to the assertion of the National Bureau of 
Standards that they would—lI read from a statement before me: 

We would like to stress again that it is the established policy of the National 
Bureau of Standards neither to approve nor condemn any specific proprietary 
products. Brand-name products are not referred to in any publications of the 
Bureau. Materials are identified by their chemical composition. 

Do you claim that rule was violated with reference to your product ? 
Mr. Rrrente. Technically, no; in fact, yes. In their own publica- 
tions they do not condemn the product by name, but they corresponded 
with the National Better Business Bureau, named the product by name, 
stating that it was of no value, and with the permission of the Directors 
of the Bureau of Standards the National Better Business Bureau re- 
produced these pamphlets in any number that they wanted to, con- 
demning the product by name. And these publications were distrib- 

uted by battery salesmen as standard equipment with them. 

Senator Giuterre. In your opinion, that contravened their an- 
nounced policy of not condemning an article by name? 

Mr. Rrroute. Factually it does ; yes, sir. 

Senator Gitterre. That is all, Mr. Chairman. 

The Cuarrman. You stated that certain batteries had dirt in them. 
You were referring to the batteries that were located down in Texas? 

Mr. Rrrenim. Yes, sir. 

The Crarrman. You stated that they had dirt in them? 

Mr. Rrrente. Yes, sir. 

The Cuatrman. Where were these batteries used in the test that 
you had reference to? 

Mr. Rrrent. The test was set up—that is kind of a mystery, be- 
cause the test was set up, as I understand it, on the same orders to 
Sacramento and San Antonio, and the fellow at San Antonio, accord- 
ing to a man who visited me and had seen the literature at San An- 
tonio, said the man went back of the shed there, picked up a bunch 
of batteries that had the caps off them. and used them im the test. 

The Cuarrman. How would dirt in batteries affect the test? 
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Mr. Rrrcum. A battery is a very sensitive animal, and in any dirt 
there is iron, a certain percentage of iron. Unless there is something 
to counteract it, it would ruin the battery. In other words, when you 
get dirt in a battery you have got trouble reg irdless of what the dirt 
IS. Like down in Arizona, we have an awful lot of w ater, gyp water 

The CHatrman. Well, they used to, you know, recommend distilled 
water only for the water that you put in the batteries. 

Mr. Rrrenm. Yes, sir; and batteries lasted a lot longer, and would 
yet if they did that also. 

The Cuarrman. So that you do not put in any of the minerals or any 
dirt that the water might contain if you were using distilled water? 

Mr. Rrrcum. Yes, sir. You used distilled water in order to get 
away from these impurities, and these particular batteries in Texa: 
not only had the impurities that would be normally suspended in 
liquid, but they ulso had a lot of the terra firma of Texas. 

The Cuarmman. Why did they run a test down there in Texas on 
these batteries? What brought about the tests? 

Mr. Rrrcnre. Well, we had a salesman at that time who was quite 
active. I think he visited Wright-Patterson Air Force Base. But, 
actually, what caused the Air Force to run the test, as I understand it, 
was that some of — personnel visited Benicia Arsenal and Benicia 

Arsenal had saved an awful lot of batteries there shipped in from 
the South Pacitic. On their visit to Benicia Arsenal they became 
convinced of the success they were having there, and so they instituted 
this test. The Air Force, up until the time this test went under the 
jurisdiction of the Ordnance Department, was a very fine bunch of 
fellows to work with. I think I visited them twice or something like 
that. There was none of this secretiveness that you normally get 
around Government battery shops. In other words, they were quite 
open as to what they were doing, what they were trying to do, and 
how they were doing it. They were suspicious of sodium sulfate and 
magnesium sulfate, and had their chemists mix up the salts in the same 
proportions of AD-X2, I think, and they varied each direction in cer- 
tain ways and tried those to find out the thing that we already knew, 
that the salts, while they would help in desulfating the battery, would 
cause the active material to shed, while with the AD-X2 that they 
used, as they reported, they got the desulfation of the battery, were 
able to leave the salts in the batter y, and they had no shedding, and the 
active material was in very good shape. 

The Cuamrman. When they took these old discarded batteries that 
you say some of the screw caps were off, and brought these in and 
put they under test, were they trying to cooperate with you at that 
time? 

Mr. Rirenre. That was not the Sacramento test; that was the San 
Antonio test. 

The CrHarrman. I am referring to the San Antonio test. Were 
they endeavoring to find whether the product was of any benefit 
or were they endeavoring to make a case against you ? 

Mr. Rrrcute. Well, I wouldn’t know, Senator. You would think 
that if a man was cooperating or taking any interest in his work 
that he would open his batteries and make sure that the batteries were 
suitable for tests. Now if he opened a battery and found out they 
were full of dirt, why, naturally, he would, (1) wash the batteries out, 
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and make sure that they were suitable for test; or, (2) he would re- 
ect those and select batteries that did not have dirt in them. 

Now, under those conditions, where the batteries are dry, a sep- 

or, a wooden separator, has about 314 million pores to the square 
in it. That is so these little ions can pass back and forth. A 
rubber separator has about half that amount. So, if you get dirt 

a battery to any extent, that means the battery was open ‘and the 
separators are probably dry. 

Now, when the separator is dry it becomes an insulator; in other 
words, once the pores close up, you can’t soak a battery and get the 
porosity back in the separator. 

- The CuarrmMan. You made reference to a Thomas Edison patent 
in your earlier statement. Could you repeat that? What ieellinnan 


d that particular Thomas Edison patent have in your problem ? 

ee Rireuie. Well, he had worked the problem out theoretically 
on an electric action, and it would not work. It remained in there. 
So without changing the ingredient, but simply changing the process, 
he was able to treat this material, although he couldn't explain why 
the electrolyte worked. According to this, Edison said: 


Iam not able to positively account for this special result. 
Then it continues: 


\fter giving a possible explanation, Edison adds: ‘“‘Whether this is the true 
explanation of the results which take place or not, it is a fact that by sub- 
jecting the solution to the treatment the objectionable foaming is eliminated.” 

He never changed any materials; he just simply processed the ones 
that he had through this process, and it worked. He could not ex- 
plain it. 

The Cuarrman. Has the Bureau of Standards, to your knowledge, 
ever contacted you since on AD-X2 to get first-hand information 
about their experience ? 

Mr. Rrrcnim. Not to my knowledge; no, sir. 

The Cuarrman. Has the National Bureau of Standards ever con- 
tacted the United States Testing Co., to your knowledge? 

Mr. Rrrenim. Not to my knowledge; no, sir. 

The Cuarrman. During the period the Bureau was refusing to test 
AD-X2, it did publish a paper, Material on Battery Additives. Do 
you know why this was done or any of the circumstances behind it? 

Mr. Rrrceute, No, sir; I do not. We had a great deal of corres- 
pondence. What the Bureau had done, they had simply taken the 
1931 Letter Circular 302, and made a rehash of it, and put a March 
1949 date on it, and sent it to the National Better Business Bureau 
for duplication and, as far as I know, Battery AD-X2 was the only 
battery additive on the market at that time, of any consequence, at 
least. 

The Cuarrman. How long a time would be necessary to make an 
actual and thorough field test on the product AD-X2? 

Mr. Rrreute. I couldn’t answer that, Senator. We have. been in 
business pretty near 6 years now, and our tests are not completed, 
because some of the batteries first treated are still in service. 

The CHatrman. You mean to say an ordinary car battery you 
treated 6 years ago is still in service? 

Mr. Rrrcnmm. Yes, sir; and we have batteries 
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The Cuarrman. The average battery has about an 18-month guar- 
anty or a possible 24-month guaranty 

Mr. Rrreue. Well, the guaranty on a battery means very little, 
Senator. 

The Cuatrman. I know, but if you are a purchaser, and you go to 
mM shop, and you buy a battery, and a certific ate is given to you which 
says “This battery is guaranteed 18 months,” providing > you have not 
abused it or broke na connecting post or something, the guaranty is 
for 18 months. The date is stamped on the battery, and if the bat- 
tery does not survive the 18 months, you take it back to a service sta- 
tion, and they will usually make a refund and grant you the difference 
in the number of months that that battery has failed to render sery- 
ice. Eighteen months to 2 years are about the maximum, are they 
not, on a storage battery ? 

Mr. Rrrente. Yes, sir; but our warranty is that the battery won't 
go 18 months or 24 months. 

The Cuairman. I beg your pardon? 

Mr. Rrreutr. I say they guarantee the battery from 18 to 24 months, 
and in some cases 36 months, but the proposition being that if you 
bring the battery back you pay for the months you used it, and they 
will allow you for the unused months, so what they are doing is rent- 
ing you a battery. 

The Cuarrman. That is right. In answer to my question as to 
how long it would be necessary for a field test, you say that you have 
been at it now for about 6 years, and you still have not found the 
answer, because some of those batteries are still in use, and they were 
batteries with a guaranty of probably not to exceed 36 months. 

Mr. Rrreute. Well, these particular batteries I have reference to 
were sulfated batteries which were treated out of the junkyard, and 
they had no life expectancy to begin with. I know where there is 
one of them; it is in an electroplating machine. 

The Crarrman. That is true. What I was trying to get at, Mr. 
Ritchie, is simply this: If a new test is under way, and it is to be a 
field test, how long would you expect it would be necessary to get an 
actual and thorough field test ? 

Mr. Rrreure. Well, you would treat your batteries, and you could 
expect in the United States the average life of an automobile battery 
at this time, I believe, to be about 14 months. So, you would have 14 
months before your untreated batteries—some of which would still 
be going, some of which would drop out before that—but you would 
have about 14 months before you actually had a substantial showing. 

The Craran. I think you are a little low on 14 months. 

Mr. Rircnte. It could be. 

The Cuarrman. Most of the batteries that we use will last as long 
as the manufacturer guarantees, which is usually 18 or 24 months. 
There is usually a defect in the battery if it breaks down within the 
14 months. 

Mr. Rrrente. Well, Senator, you are up in a country where you 
have agreeable weather, and what breaks the average battery life 
down in i ne States is the fact that your sulfation doubles 
with every 18-degree increase in heat. It is not unusual to lose a 
battery in A rizona in 60 days. 

The Cuarmman. Because of the excessive heat? 

Mr. Rrreute. That is right. 
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[he CHamrMAN. It is not unusual to pull a battery down excessively 
} below as it often is in the northern country in the winter months. 

Mr. ae HIE. Strange as it may seem, Senator, you could store a 
hatterv in cold storage, zero degrees, and the shelf life of the battery, 

le it loses charge, ‘the shelf life of the batte ry 

Phe CuarrMan. You do not follow me, Mr. Ritchie. In the event 

| have difficulty in starting a motor and you pull that battery clear 

own to a point where it just barely turns the motor over, then your 

echanism on your generator and the automatic controls, and so forth, 

permit a very high generation until that battery is brought back 

aximum strength. Therefore, you have a very high rate of 

for a period of the first several hundred miles that you are 

ig, as that battery is being recharged. Now, that in itself is 

lt for a battery to take, because you are getting an excessive 
irge into the battery. 

I am not a battery expert. I am just talking now from common 
experience and just plain commonsense. What I am trying to get at 

at if there is a field test under way, how long could we expect 

t we ld be necessary to await the final results of that field test?) The 

only reason Why we called this hearing was to try to get at some of 

these fi icts, because there is a new test under w ay, and I am just trying 

to find out how long we could normally expect before a field test would 

be completed on a battery. 

Rrrente. Well, that would depend to a great extent on what 

rtion of the country you are running it. If you are running it in 

Southern States, I would say probably a year and a half would 

If we are running it up in your country, I would probably 

iy it would take 2 years, “because even though you feel you are abus- 

ng your battery in your country in this cold weather, that is not a 

permanent abuse; the permanent abuse is the hardening of the plates 
you get in the Southern States. 

The CHAmrRMAN. Excessive and high temperature will harden the 
plates ¢ 

Mr. Rireme. That is right. 

The CHarrman. When the plates become hard, that is when it 
deteriorates, because the segments break down ? 

_Rrrenim. Yes, sir. It does not occur in cold weather. 

r es CHAIRMAN. And you contend that your product will help pre- 
vent the hardening of the plates and thereby you lessen the danger 
of a general breakdown ? 

Mr. Rrrente. Yes, sir. 

The Cuarrman. The next is Senator Hunt. Doctor? 

Senator Hunt. Mr. Ritchie, you sell, also, a battery service, do you 
not, a reconditioning service ¢ 

Mr. Rrronre, We sell batteries that we have reconditioned ; yes, sir. 

Senator Hunt. Don’t you advertise the selling of a reconditioning 
service along with your additive? 

Mr. Rrrcum. No, sir. 

Senator Hunt. At least, your literature so states. 

Mr. Rrroute. The service end of the situation is simply an accom- 
modation. 

Senator Hunt. Will you describe the reconditioning of a battery, 
what that means, exactly ? 
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Mr. Rrrewte. Well, No. 1, we practically discontinued that opera. 
tion; No. 2, in reconditioning a battery we take and select batteries 
from the junk people where they will sell them to us, and we pull the 
battery, check the mechanical condition of it, check the extent of 
deterioration of the positive grid as to whether or not the battery 
has been charged to the point ‘after it becomes sulfated that the grid 
is no longer stable; then we put the battery back in the case, put it 
on a charging line, and within 30 minutes we treat it with Battery 
AD-X2 to lower the resistance in a sulfated material, so that we, our- 
selves, do not peroxide out the grid on the positive grid. 

We charge the battery up, keeping the acid below 1.280 until after 
the gassing voltage of 2.5 has been reached. We then adjust the acid 
to 1.280 or below, sell the battery to the customer, with a 1-year full 
money-back guaranty on it. 

Senator Hunt. The question I would like for you to answer, if you 
can, in the increase of efficiency or the longer life that has been added 
to that battery, what percent is due to “the reconditioning by the 
various means you speak of, various steps taken, and what percentage 
is due to the addition of the battery additive? 

Mr. Rrrenm. Well, I could answer that question this way, I believe, 
Senator. Battery shops that rebuild batteries or recondition them 
without the use of the additive, give no guaranty on a reconditioned 
battery. We, on the other hand, give a 1-year full money-back 
guaranty, and we are very disappointed if our customer doesn’t get 
2 years out of the battery. 

Senator Hun'r. Well, will you answer my question if youcan: What 
percentage of the increased life is due to the reconditioning and what 
percentage is due to putting in the additive? 

Mr. Rrrenze. I would say, on the basis of our years of experience 
that probably 75 percent of it is due to the additive, and 25 percent 
of it is due to che reconditioning. 

Senator Hunt. That is all I have, Mr. Chairman. 

The Cuatrman. We will go to Senator Smathers. I am trying 
to alternate from left to right, here, and I do not have many on the 
right side of me, and, therefore, I am turning to the left here more 
and more. Senator Smathers? 

Senator Schoeppel, I was not minimizing your importance, sir, but 
you had asked questions. 

Senator Hunt. Mr. Chairman, don’t you think that remark about 
your turning to the left should be deleted from the record? 

The Cuatrman. I am only referring physically to my left hand. 
| Laughter. | 

Senator Gruterre. Also, Mr. Chairman, the Democrats are usually 
on the right side. (Laughter. 

The Cuatrman. This is a hearing; this is not a debate between the 
Senators, 

Senator Sparkman. In the last few days they say they have been 
in the majority, too. 

The Cuatmrman. Senator Smathers? 

Senator Smaruers. Mr. Ritchie, yesterday I asked’ you about 
whether or not it was possible for a good chemist to analyze all the 
ingredients in your formula and be able to tell just exactly what was 
in it, and I think at that time you stated that that was true and, as 
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a matter of fact, the Bureau of Standards had been able to tell you 
some things in it that you had not realized before. 

Now, I meant to go on and ask you the further question: Is it not 
possible for a good chemist to be able to take several of those little 
powder packages which you have, and tell you how much each in- 

redient in it weighs, and be able to tell you exactly what your formula 


Mr. Rircute. Well, Senator, I am not chemist enough to answer 
your question. I have heard it discussed pro and con, as you prob- 
‘bly imagine, over these years, by men far more versed in the art 
than | am, or ever expect to be, or even want to be, for that matter, 
and I am just not chemist enough to answer that question. Frankly 
these trace elements have been kicked around a great deal; a catalyst 
has been kicked around a great deal; an inhibitor has been kicked 
around a great deal; and I am frank to admit I den’t know whether it 
s the trace elements that do the job, or whether the treatment given 
the material does the job. We never claimed it had a catalyst in it. 

Senator Smaruers. Well, you put the same ingredients in your 
formula every time, do you not? 

Mr. Rrrcnte. Yes, sir. I mean up to the point that we know what 
we are putting in; beyond that, no. 

Senator SMATHERS. That is right; and I presume in some powder or 
other form. So, would it not be possible for some chemist, some good 
chemist—I guess you would call him a qualitative chemist—to be able 
to figure out exact tly what you have got in your formula? 

Mr. Rrrewe. Well, I had a lot of confidence in this fellow Randall. 
He wrote a lot of books, wrote a lot of papers. 

Senator SmarHers. Well, now, you would not have confidence in 
him just because he wrote a Jot of books, would you ? 

Bs Rircutr. Yes, because they were good books, the boys tell me. 

-an't understand them myself, but they tell me they are pretty good 
boo voles and he told me not to be concerned about it. 

Senator SMaruHers. Well, is it not a fact that actually, so far as this 
being a secret formula is concerned, any good chemist would be able 
to analyze first the ingredients which you have in your powder, and 
in looking at the same packages, which apparently are the same size 
and of the same Ww eight in each instance in which you make them, they 
would be able to tell you what percentage the various ingredients are 
and, therefore, be able to determine easily what the formula is! 

Mr. Rrrenre. I doubt it very much, sir. 

Senator SmarHers. Does not the Bureau of Standards claim they 
know ev verything that i is in your formula ? 

Mr. Rrrceute. The Bureau of Standards go farther than that; they 
claim they know everything. 

Senator Smatuers. That is right. As a matter of fact, does not 
everybody who has ever tested it claim that they know exactly what 
ingredients are in it! 

Mr. Rrrentr. No, sir; most of the learned men with whom I have 
worked on it, have expressed the opinion that it did not make a great 
deal of difference what it is made of. 

Senator Smarners. That is—let us just not talk about whether it 
makes any difference, let us find out what is in it first. Don’t they all 
say they know what is in it ? 
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Mr. Rrrente. No; I don’t think I have run into anyone stupid 
enough to tell me that, yet. 

Senator Swaruers. Have you ever run into anyone, some chemist, 
who conducted a test on this who told you they didn’t know what 
was in it? 

Mr. Rrrenrme. Yes; many of them. 

Senator Smatuers. Who was that ? 

Mr. Rrrente. Well, I believe I was told that a number of times at 
the Massachusetts Institute of Technology; when I was testing bat- 
teries I was told that. 

Senator Smaruers. Let us just stop with MIT. Did they tell you, 
in analyzing it—did they ever tell you they could not tell you what 
chemical ingredients you had in AD-X2? 

Mr. Rrrcum. I don’t believe they told me that they analyzed it. 

Senator Smarners. Did they teil you that they did not know what 
the ingredients were in AD-X2? 

Mr. Rrrente. They didn’t seem to show a great deal of interest in 
what was in it. 

Senator Smaruers. Did they tell you they did not know what was 
in it? 

Mr. Rrrenre. I believe so; yes. 

Senator Smwaruers. Are you sure of that? 

Mr. Rrrente. No, sir; I am not. 

Senator Smaruers. As a matter of fact, earlier you admitted that 
any good chemist could tell what ingredients actually were in it. 

Mr. Rrrenm. If I did, I was in error. 

Senator Smaruers. Is it not possible for—let me go back. Then it 
is your opinion that a chemist is not able to take the powder which you 
have and analyze it and tell you what is in it, what are the ingredients 
which make it up; is that your opinion # 

Mr. Rircnte. No, it isn’t; it isn’t my opinion. 

Senator Smarrers. I want to just find out what is your opinion. 
I am having a hard time of it. 

Mr. Rrrenre. Could I answer your question, Senator ? 

Senator Smatuers. Surely. 

Mr. Rrrcnie. It is my opinion that what is in it doesn’t have a great 
deal to do with the subject matter at all. It is what it does. 

Senator Smarners. I know. But that is not the point we are talk- 
ing about. I am trying first to find out if we can find out what is in 
it, and then whether or not it has much to do with it, I do not know. 
We will talk about that later. But first, is it not possible for a good 
chemist to be able to analyze your powder there and tell you every 
ingredient in it? 

Mr. Rrrcnte. I am not chemist enough to answer the question. 

Senator Smaruers. All right. Now, did the Bureau of Standards 
ever conduct a test on this additive that you participated in? 

Mr. Rrrcnte. Yes and no. I have seen a test hookup after they 
got the test hooked up, and I have seen the plates and the batteries 
after they boiled them apart in high acid. But I did not participate 
in the test beyond those two visits. 

Senator Smarners. Were you there when they got this arrange- 
ment that you are talking about, when they made this hookup ? 

Mr. Rrrcure. I wasn’t there when thev made the hookup; no. They 
made the hookup—— 
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Senator Smaruers. What part of it did you see? 

Mr. Rrrcute. I saw the batteries sitting on the table after they had 
hooked them up. I saw the batteries after they were taken off the 
table and torn apart. I saw—no, I didn’t see the batteries. I saw 
the plates of the batteries. 

Senator Smaruers. Did you see them pour in the additive or the 
formula ¢ 

Mr. Rrrcni. No, sir; I did not. 

Senator Smaruers. Did you have any reason to believe that they 
did not do it correctly, or follow instructions? 

Mr. Rrrenume. Yes, sir; I did, 

Senator Smatruers. And what made you come to that conclusion ? 

Mr. Rircure. Well, I have built a few batteries down through the 
years, and there are certain things that you do in building batteries, 
certain things that you do in diluting acid in batteries, certain things 
that you do in order to turn out a func tioning battery. 

Senator Smaruers. Now, let me go back. What was it that made 
you think that the Bureau of Standards did not use your formula just 
right when they ran their test? What evidence led you to that 
conclusion ¢ 

Mr. Rrrcnim, Their report. 

Senator Smaruers. And what did their report say ? 

Mr. Rrreure. Their report reported no voltages, which we needed 
to tell what was going on; hydrometer readings : were taken at 2-hour 
intervals, and treated as simultaneously. No water losses were given. 
Those things are important. But the thing that was detrimental to 
the test was that they let the acid in the batteries go far above normal 
cid for a battery, especially a battery in a sulfated condition, That 
one point alone ruined the test. 

Senator Smaruers. Now, as I understand it, you alleged certain 
things which they did not do. Are those things on the directions of 
your additive, of your secret formula, to be follewed by people who 
buy your formula ¢ 

Mr. Rirente. Yes, sir; they most definitely are. They have been 
there every year. 

Senator Smarners. And what you are saying is that the Bureau of 
Standards, in conducting the test, did not follow your directions ? 

Mr. Rircute. That is true; yes, sir. 

Senator Smaruers. And you say that the reason you know that, 
is because in their findings they did not say that they followed those 
directions specifically ¢ 

Mr. Rrrenie. No, sir. The numbers given in their report and the 
wording in their report did not confirm our instructions in our basic 
literature. 

Senator Smaruers. Now, I do not know that I follow you exactly, 
but let me ask you this. Did you talk with anybody at the Bureau of 
Standards about not following the instructions which you give in the 
use of your formula? 

Mr. Rrrenie. Yes, sir; I did. I discussed it with the Director any 
number of times. 1 wrote letters on it. Some of the letters I have 
just finished making of record here. 

Senator Smatuers. And did you discuss with him this test, and did 
you tell him that you did not think that he had followed your instruc 
tions accurately, and, if so, then what did he say ? 
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Mr. Rrrcnte. I wrote him a letter on July 14 before I received g 
copy of the test and pointed these things out. I pointed out that they 
were going to happen, in a letter to him on May 26, 1952. I pointed 
that out to him in the original test specifications, which were delivered 
to him in March of 1952. I did everything that I could, Senator, 
to— 

Senator Smarners. What I am trying to get at is: When you said 
to him that he had not followed the instructions, did he admit that 
he had not followed them, or did he deny that he had not followed 
them ? 

Mr. Rrrcnte. He said that he followed the instructions with cer- 
tain modifications, and he named 10 modifications. The word “modi- 
fication” in the dictionary, I believe, is a change. 

Senator Smatuers. Did you think those modifications were basic! 

Mr. Rrrenie. I not only thought it, Senator, but every battery 
man and scientist that I talked to on the subject thinks so. I could be 
wrong, you know, too; so I have checked it with a lot of people. 

Senator Smaruers. Then is it your contention that the Bureau of 
Standards has never conducted a test in accordance with the instruc- 
tions which ordinarily come on your formula ? 

Mr. Rircnie. That is my contention, Senator; yes, sir. 

Senator SMaruErs. How many tests did the Bureau of Standards 
conduct ? 

Mr. Rrrcure. I believe I can’t answer that. I tried to answer it one 
time, and then the Post Office case came up, and I read through that, 
and I became quite confused. I thought I knew all the tests back to 
the June test that the Bureau had run or claimed to have run. 

The CuarrmMan. June of what year? 

Mr. Rrrenie. June of 1952. But after reading over the docket at 
the Post Office, they have apparently conducted some tests that I knew 
nothing about. Whether the Battery AD-—X2 was used in those tests 
or not, I don’t know. 

Senator SmatrueErs. So that you learned that they have conducted 
tests about which you did not know? 

Mr. Rirente. That is true; yes, sir. 

Senator SmaTuerRs. During those tests you do not know whether 
or not they followed your instructions? 

Mr. Rrrenie. No, sir; I don’t. 

Senator Smaruers. It might be well that they followed the instruc- 
tions accurately in those tests ? 

Mr. Rrrenie. I have never seen a report of any of the tests that 
would inaicate that they did. 

Senator Smaruerrs. Nor have you ever seen one that indicated that 
they did not? 

Mr. Rrrcute. Yes, sir; I have seen many that indicated that they 
did not. 

Senator Smarners. Well, now, just a second here. You said that 
apparently you learned that they had conducted some tests about 
which you knew nothing ¢ 

Mr. Rrremim. Yes, sir. 

Senator Smaruers. If you knew nothing about it, then how did you 
see these anes that you are talking about? 

Mr. Rrrene. I didn’t say that I saw those reports, I believe, Sena- 
tor. I just saw the number of these batteries in this situation. What 
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I said was that of the tests that I have seen reported, I have not seen 
a test that followed my instructions, based on their report. 

Senator SMaTHeERs. That is right. But you agree that they have 
conducted some tests, the reports of which you have never seen? 

Mr. Rrrente. Yes, sir. And I do not know whether those tests were 
conducted with Battery AD-—X2 or not. 

Senator SMATHERs. Then you are saying that they have conducted 
some tests on batteries either with or without AD-—X2? 

Mr. Rrrcn1e. I am saying I don’t know. 

Senator SMarHers. All right. And you do not know whether it 
was with AD—X2 or, if it was with AD-—X2, whether or not they 
followed the instructions ? 

Mr. Rrrceute. That is true, on those tests that I know nothing of. 

Senator Smaruers. Yes, 

Mr. Rrrente. The ones that I do know of, I know that the instruc- 
tions were not carried out. 

Senator SMarHeERS. Let me ask you one more question, and then I 
will yield to somebody else. You say that you are the only one who 
knows how to make this formula; is that correct ? 

Mr. Rrrcwe. That is true. 

Senator SmarHers. And when you do not make it, I presume nobody 
makes it? 

Mr. Rrrenm. That is true. 

Senator SMarHers. Have you been selling this formula recently ? 

Mr. Rrrcu1e. Some; not a great deal. 

Senator SmMaruers. When was the last batch of this formula 
made up ¢ 

Mr. Rrrcute. Senator, when you get into that formula, I forget 
everything. I don’t remember, I will tell you this. I make lots 
of quite large quantities, because my time is involved and I make very 
large quantities when I make the material. 

Senator SMaTHERS. How much would you say you make at one 
time ¢ 

Mr. Rrreui. I don’t remember that. 

The CuatrMan. Mr. Ritchie, you must remember whether you made 
10 pounds or 100 pounds or a ton, or whatever you make. 

Mr. Rrrente, Senator, my weights are critical in this. 

The CHatrrRMAN. When you make up a complete batch of it, you must 
know whether you are making up 1,000 or 2,000 pounds at a time. 

Mr. Rrreute. I do. 

The Cuatrman. I know. But I mean, when you make it up, you 
make up a volume in bulk, do you not ? 

Mr. Rrrcout. Yes, sir. 

The Cuatrman. And then after you have made it in bulk, then 
you fill up the little packages and make up a carton for a battery ? 

Mr. Rrreute. Yes, sir. 

The CuamrmMan. Now, you must know how many pounds you make 
up every time you make up a mixture of it, do you not? 

Mr. Rrrente. Yes, sir. 

The CuHatrMan. So that you could answer that question that you 
make 1,000 oe at a time or 500 pounds or even, we will say, a ton 
atatime. We just want this record to be as intelligently composed as 
possible. 

384145318 
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Mr. Rrrcnte. I will make this statement, that I normally make 
about 6,000 pounds at a time. 

The Cuatrman. Now you are answering the question. 

Senator Smaruers. Then you say you do this all by yourself? 

Mr. Rrrcente. No. I have done it, Senator, by myself, ‘but I haven't 
done it by myself recently. 

Senator Smaruers. I thought you said you were the only one who 
made this formula. Did you not just say that a few minutes ago 

Mr. Rrrcure. That is true. 

The Cuarrman. Senator Smathers, might I just interrupt briefly 
there? Mr. Ritchie, you have what type ‘of mixing equipment when 
you mix this? Is it steel rotary drums? You could not possibly 
pour it in such a manner that you get the right amount in there; you 
must take this and add whatever you add and then put it into some 
type of rotary to get a complete mix on it, do you not? 

Mr. Rircute. We use equipment; yes. It is all mechanical. 

The Cuarrman. In other words, if you are making up 1,000 pounds 
of this, you add so many pounds of every ingredient, and then a 
mechanical device is put into motion for mixing. 

Mr. Rrrenre. That is true. 

The Cuatrman. If you are adding to just an ordinary high pro- 
tein dairy ration, you have to put it through a mechanical mix. You 
put in the proteins and then proceed to mix it so that you have a 
uniform content of all ingredients in that mixture to every pound. 

Mr. Rrrcente. Yes, sir. 

The Cuarrman. And that is the only way that you could mix that. 
It is mechanical ? 

Mr. Rrrente. That is true. 

The Cuatrman. You are not doing it with a spoon or a scoop 
shovel ? 

Mr. Rrrente. That is true. Our equipment is all specially designed 
equipment. We have very little standard equipment in the plant. 

The CHArrmMaAn. Senator Smathers, I am sorry for the interruption. 

Senator Smaruers. I am glad to have your explanation, Mr. Chair- 
man, which helps to clear up my question. Whereabouts do you make 
this formula? Do you make it in the same place every time? 

Mr. Rircnre. I do. 

Senator Smaruers. And you have a room where you can make 
6,000 pounds of it ¢ 

Mr. Rircnie. I do. I might answer that it is more than one room. 
But it is a plant where I make 6,000 pounds of it. 

Senator Smaruers. And you store it in this same plant? 

Mr. Rrrcnte. After it is finished, no. It is moved. 

Senator Smarners. And nobody else knows this formula but you! 

Mr. Rrrenie. That is true. As I said yesterday, my vice president 
knows the mechanics. 

Senator Smatruers. That is all the questions I have to ask right 
now. 

The Cuarreman. Senator Ferguson? 

One member has returned on the right here, gentlemen. That is why 
T was turning to Senator Ferguson. 

Senator Frravson. Mr. Ritchie, I want to get at what your real 


complaint is here. Is it that there is a fraud order prohibiting you 
from using the mails? 
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Mr. Rrreme. That is the final claim. The fraud order is suspended 
at this time, which allows us to use the mail, but the blemish of oper- 
ating under a suspended fraud order, Senator Ferguson, is something 
like operating on parole. 

Senator Fereuson. I noticed on your board yesterday you had a 
very high peak of production. You marked it “mail fraud” at the 
top of it, and then the next production is very low, poing back to 
about where it was in 1948, as I look at that chart. Did the fraud 
order practically put you out of business? ) fy 

Mr. Rrrcne. Yes, sir; the fraud order, even though it is suspended, 
has cost us about $1,000 a week ever since it started. 

Senator Fereuson. It practically put you out of business, then ? 

Mr. Rrrenre. It has for all practical purposes. 

Senator Ferauson. What was the peak of your production? What 
was the peak of your sales in dollars ¢ 

Mr. Rrrente. In the first and second quarters of 1951 we were sell- 
ing per quarter somewhat better than $60,000 and somewhat less than 
$80,000. 

Senator Fercuson. What? 

Mr. Rrrenme. Of material. 

Senater Fereuson. How long a period? 

Mr. Rrrenim. That was a 6-month period. 

Senator Ferevson. $80,000 in 6 months? 

Mr. Rrrcnre. It ran better than that, I believe, Senator. It would 
be about $130,000 or $140,000. 

Senator Feravson. About $130,000 or $140,000 in 6 months? 

Mr. Rrremte. Yes, sir. 

Senator Ferauson. Now what has been your production since the 
fraud order? 

Mr. Rrrenie. I think our sales last month were about $4,000. 

Senator Frravson. About $4,000? 

Mr. Rrremtm. Yes, sir. 

Senator Ferauson. Now do I understand that the fraud order is 
merely suspended ? 

Mr. Rrrenie. Yes, sir. 

Senator Fercuson. And it might go into effect any day? 

Mr. Rrronte. It can go into effect with the scratch of a pen. 

Senator Ferecuson. Now, what were you charged with in this fraud 
order? With the use of the mails to defraud the public ? 

Mr. Rrrcute. The use of the mails, yes, sir, to defraud. 

Senator Fercuson. All right. Now yesterday I asked you the ques- 
tion, and I wondered whether or not. you could explain as to whether 
or not any of the public, as far as you know, has ever made a complaint. 

Mr. Rrrente. No, sir: we have no record, and we can find no record 
of a consumer complaint against Battery AD-X2. 

Senator Frrcuson. I understand that in the post office the idea of 
a fraud order ‘is to protect the general public. It is in behalf of the 
general public. But you say, now, that no general public or no indi- 
vidual has ever made a complaint that you were using the mails to 
defraud them; is that right? 

Mr. Rrrcute. I have no information that there has ever been a 
complaint by a user of Battery AD—X2 to anyone, Post Office, Federal 
Trade Commission, National Better Business Bureau, Oakland Bet- 
ter Business Bureau, San Francisco Better Business Bureau. Sen- 
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ator, we have no complaint by a user of AD-X2 to anyone. I think 
the Bureau of Standards said last summer that they had never had 
a complaint. 

Senator Frercuson. And, as I understand it, did the Burean of 
Standards make the complaint for the Post Office to get the fraud 
order ? 

Mr. Rrrenm. We have no information on that, Senator, except 
rumor. We understand that the liaison man between the Bureau of 
Standards and the Post Office Department was the man who made the 
complaint. Now, we have no proof of that. 

Senator Fereuson. Then that would indicate that the liaison officer 
between the Bureau of Standards and the Post Office—that would 
indicate that the Bureau of Standards, in effect, was enforcing its 
will by virtue of the fraud order. Is that what you say is true now? 

Mr. Rrrente. Yes, sir. It goes a bit further than that, I believe, 
Senator. The Bureau of Standards has been condemning this ma- 
terial directly through the National Better Business Bureau and 
through their own publications, not going through the Federal Trade 
Commission or going through the Post Office Department, but directly. 
‘They have been doing that to us for years. 

Senator Frereuson. Do you know of any other cases where the 
sureau of Standards has cooperated with a Better Business Bureau 
in the way that they have here, in the criticism of your material? 

Mr. Rrronre. I have no personal knowledge. My mail discloses 
a number of very strange things along that line, Senator. I have 
never known my mail to disclose such a situation as this one is here. 
Of course, you can’t tell how reliable these things are, but I get an 


awful lot of mail about people complaining about bad tests. I heard 
of one just the other day by a Better Business Bureau up in Detroit, 
I believe it is. They are practically—well, they have ae the 


man’s advertising up there, through actions on a product that looks 
as though it might be this type of thing. As I say, I know nothing 
of his product, but I do know that they have taken action to stop 
his advertising. 

Senator Ferevson. Now, you live in Oakland, Calif. ? 

Mr. Rrrcent. Yes, sir. 

Senator Frrevson. You have a Better Business Bureau there? 

Mr. Rircnte. Yes, sir. 

Senator Feravson. Has that Better Business Bureau ever gone into 
court to try to restrain you from your advertising on the use of the 
mails or anything else? 

Mr. Rrrcumm. No, sir, Senator. On the contrary, we have always 
cleared all of our advertising with them right from the beginning. 
We are members of the Oakland Better Business Bureau, and we 
have always cleared our advertising right from the beginning with 
the Oakland Better Business Bureau, and invariably sent copies of 
it to the Federal Trade Commission, to the San Francisco Better 
Business Bureau, and the National Better Business Bureau. 

Senator Frerevuson. Are you in good standing with the Oakland 
Bureau ? 

Mr. Rrrente. Yes, sir. 

Senator Frercuson. Now, how is it connected with San Francisco?! 
It is right across the bay. But is it part of the San Francisco Better 
Business Bureau ? 
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Mr. Rrreute. No, sir; it isn’t. There are two separate organiza- 
tions. 

Senator Fereuson. Two separate organizations. Well, has the San 
Francisco one ever tried to restrain you from operating ? 

Mr. Rrreute. No, sir; on the contrary, they have written letters to 
the National Better Business Bureau explaining to them that they 
have investigated us and that we are honorable people. 

Senator Frrauson. Then, do I understand that both the Oakland 
Better Business Bureau—that is your home town ? 

Mr. Rrremte. Yes, sir. 

Senator Freravson (continuing). And San Francisco, which is ad- 
jacent, have no complaints and make no complaints that you are 
trying to defraud the public? 

Mr. Rrromte. That is true, Senator. They have never had a 
complaint. 

Senator Frravson. Then we move to Philadelphia, where the Na- 
tional Better Business Bureau is. Have they ever made any com- 
plaints that you were trying to defraud the public? 

Mr. Rrrente. The National Better Business Bureau is in the 
Chrysler Building in New York. 

Senator Fereuson. I thought it was in Philadelphia. Change my 

question, then, to be in New York. 
' Mr. Rrremte. They, by their own report, as of last December, I 
believe it was—and I have talked to them more recently—have never 
had a complaint against Pioneers, Inc., by a consumer of the product. 
They have condemned the product by implication and by quoting 
from the National Bureau of Standards. 

The CuHarrman. You mean the Better Business Bureau was quoting 
from the pamphlet of the Bureau of Standards ? 

Mr. Rrrentm. Pamphlets and letters from the National Bureau of 
Standards, in condemning our product. 

Senator Fereuson. But not from customers or users? 

Mr. Rrrcnte. No, sir. 

Senator Frercuson. In other words, the National Better Business 
Bureau has taken a test from a laboratory, being the National Bureau 
of Standards, and used that in criticism of your product, but they do 
not use any from users or consumers? 

Mr. Rrrcute. No, sir; they do not. And they have done that over 
the protest of our own Better Business Bureau, repeatedly, under 
three different managers. 

Senator Fereuson. When was this fraud order issued by the Post 
Office ? 

Mr. Rrreure. I don’t have my notes here. I believe it was the 26th 
of February. 

Senator Fzrcuson. The 26th of February of this year? 

Mr. Rrrente. Yes, sir. And it was lifted on March 2. I will never 
forget that. 

Senator Frrevson. But you feel now that with the order in exist- 
ence that is suspended, it has practically wrecked your business? 

Mr. Rrrcnre. It has; yes, sir. I have been here ever since trying to 
do something about it. 

Senator Frrcuson. Have you a counsel in that case? 

Mr. Rrronmm. Yes, I do. 
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Senator Ferauson. When do they expect to try that case to deter- 
mine whether or not the order will be final 

Mr. Rircnie. We had some correspondence with them recently 
through counsel, and they said, I believe, that they had no intentions 
of doing anything about the fraud order until after the Kelly com- 
mittee had reported on its test of Battery AD-X2. As I understand 
it, the Kelly committee and the Bronk committee and those committees 
are not set up to test Battery AD-—X2, but are set up to evaluate the 
work of the Bureau of Standards, and one committee to evaluate the 
work of the Bureau of Standards on battery additives, including Bat- 
tery AD-X2, both laboratory work and field tests. And, incidentally, 
I know of no field tests that the National Bureau of Standards the “m- 
selves have ever run on Battery AD-X2. 

Senator Frerauson. Mr. Chairman, I wondered whether or not the 
committee was going to have as a witness the Post Office Department 
and those in charge of issuing this fraud order, so that we may go into 
the ‘details of how this was “procured and upon what munis they 
based their fraud order. I can see that the witness does not know 
that. 

The Cuarrman. The Post Office Department will be called on. Vari- 
ous military personnel who had anything to do with the AD-X2 
in their normal operations will be called on. We are going to try to 
develop an absolute and factual report on this. So I assure you that 
every one concerned will be called on. 

Mr. Rrrenre. Thank you, sir. 

Senator Frrevson. In the Post Office fraud order, do they mention 
what the fraud is? 

Mr. Rrrenre. They say that this material is worthless. I cannot 

uote it word for word. The strange thing about the order was that 
they quoted our claims out of context, so that it would take me about 
3 days to figure what they are talking about. They claimed that we 
were selling something to the public that was absolutely valueless, 
and using the mails to sell it. 

Senator Frrevson. Had you had a test by MIT on this prior to this 
fraud order? 

Mr. Rrrcute. No, sir. The fraud order was issued—the fraud- 
order hearing was held on October 13. Yes, the MIT test was made 
available to the Post Office about 2 or 3 weeks prior to the issuance of 
the fraud order itself. But in their action, they said of the MIT test 
that it would be very difficult to find a poorer excuse for a scientific 
test. 

The Cuatrman. Senator Ferguson, if I might interrupt at this 
point, Mr. Ritchie never asked MIT for a test on this product. 

Mr. Rrrcut. No, sir. 

The Cuarrman. That test was instigated by the Small Business 
Committee. 

Mr. Rrrente. Yes, sir, by Senator Sparkman. 

The Cuatrman. And it was initiated by Mr. O’Connor last fall, 
when Senator Sparkman was chairman of the committee. 

Mr. Rrrente. Yes, sir. 

The Cuamman. Mr. O’Connor, I believe, was the gentleman who 
initiated the MIT investigation of it. 

Mr. Rrrenie. With the assistance of Mr. Amis, I believe. 

Senator Ferevson. Thank you for straightening that out. 
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But now, you mentioned the date last October about the Post Office. 
Were they considering issuing this as early as last October ¢ 

Mr. Rrromie. Yes, sir. They held a hearing on October 13 at which 
we defaulted, because, through a misunderstanding, we thought that 
there Was going to be no heari ing until after the MIT work was com- 
pleted. And they held the hearing, and we were, of course, guilty by 
default. And we immediately, upon finding out about this, upon find- 
ing out that such a thing could be done, filed for a correction of default, 
and we didn’t hear anything from that. So then at a later date, we 
filed for a reopening of the case to accept the MIT test in evidence, 
together with a test from, I believe it was, the United States Testing 
Co. And we never heard from that until the Solicitor wrote an answer 
to it. and when he wrote this answer to it, he reeommended that the 
case not be opened. So then our attorneys in Oakland once again 
wrote and asked that the case be reopened, and then the next thing we 
heard about it was when we got the fraud order, effective immediately. 
In the fraud order they threw out the action for correction of default, 
the application to reopen the case the second time, and made the fraud 
order applicable immediately. In other words, they stopped our mail 
right that day. 

Senator Fereuson. As I understand it, now, in October you had a 
chance to appear, and because of a conflict in dates or something, you 
did not appear. Did you ever appear and give testimony ¢ 

Mr. Rrrcente. No, sir. 

Senator Frrauson. Did you file this MIT test that was made for the 
Small Business Committee ? 

Mr. Rircnie. I did; yes, sir. 

Senator Ferevson. And you say you filed as part of your request for 
a rehearing or reconsideration a private United States—— 

Mr. Rrvcure. I am not sure about that, Senator, and I don’t have 
my notes here. I do know that the MIT test was the thing that we 
filed. That 1 know. There might have been some supplementary 
material. There was. But I can’t recall exactly what it was. But the 
MIT test was the thing that we thought would cause them to reopen 
the case and hear our evidence. 

Senator Frreuson. But instead of reopening it, on February 25 they 
issued a fraud order ? 

Mr. Rrrente. Yes, sir, not only against Pioneers, Inc., but against 
all of the officers. And the strange ‘part of it was that the officers of 
Pioneers, Inc., hadn’t drawn any pay from the outfit for pretty nearly 
a year at that time. 

Senator Frercuson, All right. But they had a copy of the MIT 
investigation as far as this Small Business Committee was concerned ¢ 

Mr. Rrreuie. Yes, sir. 

Senator Frercuson. And they denied your rehearing and recon- 
sideration and issued the fraud order ¢ 

Mr. Rircutn. Yes, sir. 

Senator Frreuson. Now, will you tell us what happened between 
that and the second of March when the fraud order was set aside 
or stayed ? 

Mr. Rireuie. The first thing that happened, we got hold of the 
Senate Small Business Committee. The next thing “that happened, 
we got hold of our attorney, and the attorney wrote up about a 3-page 
document to the Postmaster Gener al, in which he pointed out that 
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by no stretch of the imagination, in his opinion, could there be an 
intent to defraud. And the next thing, Senator Thye wrote a letter 
of transmittal to the Postmaster General, and Mr. O’Connor of the 
Small Business Committee’s staff delivered that personally to Mr, 
Summerfield at his apartment out on Connecticut Avenue. 

Then there was a meeting called on Monday morning, March 2, and 
the Secretary of Commerce requested that the Post Office Department 
take some action so that we could get our mail, so that it would not 
be returned marked “Fraud.” 

The Attorney General advised the Postmaster General that he 
could legally suspend the order, and he did. 

Senator Frerauson. Can you do business without the United States 
mail? 

Mr. Rircnte. I believe you can’t; no, sir. 

Senator Frerevson. You cannot? 

Mr. Rrrenre. I believe you can’t. We don’t do any mail-order 
business, but 

Senator Frerevson. No. But do you have—— 

Mr. Rrrenre. But the very fact that you are in trouble with the 
Post Office, Senator, eliminates you from the business world. And 
that has been my experience in this case. 

The Cuatrman. Therefore, the answer to Senator Ferguson is that 
with the fraudulent order over you, so that you cannot use the mail, 
you cannot do business ? 

Mr. Rrrenre. With the fraudulent order over you, even though you 
can use the mails, you are out of business. 

The CHarrman. I know. But 

Mr. Rrrcnte. With the fraud order, you can’t do anything. 

The Cuatrman. If the fraudulent order had stood, you would have 
had to close your doors, because you could not have done any business? 

Mr. Rrrcnte. You could not operate; no, sir. 

The CHatrman. You cannot operate without the mails? 

Mr. Rrrenie. You cannot operate without the mails. 

The Cuamman. Because you cannot receive an order and cannot 
transmit a reply? 

Mr. Rrrente. You cannot get a letter or transmit a reply. And the 
vicious thing about those orders is, they don’t stop you from sending 
mail out. You can go ahead and send out all the mail you want to. 
But all the mail that comes in to you is stamped “Fraud” and 
returned by 

Senator Frrevson. Returned to the sender? 

Mr. Rircuim. Returned to the sender. My Lions Club, my Better 
Business Bureau, my wife’s lodge papers, and everything, when we 
got them. Then they went back, became some attorney out there, 
whom I don’t know, some United States attorney, called the post- 
master at Oakland and asked him to hold the mail. He did. And so 
we got all of our mail. It came to us. But every piece of it was 
stamped “Fraud.” I’ve got an envelope full of it here now. 

Senator Frercuson. Then you had a fraud order issued against you 
where you had made a petition to set aside a default ? 

Mr. Rrrcnte. Yes, sir. 

Senator Fercuson. And you wanted to be heard ? 

Mr. Rrreute. Yes, sir. 
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Senator Fereuson. And you filed a report from the committee of the 
Senate that had been made by MIT. 

Mr. Rrrcnm. Yes, sir. 

Senator Frreuson (continuing). And you then filed another re- 
port, and the Post Office authorities would not give you a rehearing, 
but issued the order? 

Mr. Rrrentm. They disregarded three instruments: a correction for 
default; an application to reopen the case and receive the MIT test; 
and a second application to reopen the case and hear our evidence. 
When they put the order into effect. they overruled all three of our 
instruments requesting them to reopen the case and hear our evidence. 

Senator Fercuson. Now, what was your reason for not appearing in 
October ¢ 

Mr. Rrrente. As I understood the situation, where there is a techni- 
cal controversy, it is not the position of the Postmaster General to 
settle such a controversy. His function under the law is to issue a 
fraud order if a person is willfully defrauding. In other words, if 
he has intent to defraud someone or if it is something that is in the 
public interest, where property, health, and the pursuit of happiness 
are involved, and it is being done intentionally, he issues a fraud 
order. So, at these meetings on September 29, at which officers from 
the Post Office Department were present, they couldn’t help but know 
that there was, at the best, a technical argument, a discussion, and 
that we had respectable opinion on our side. 

So I became very friendly with the Assistant Solicitor who was 
handling the case. I discussed it with him at great length, and I 
went over and paid him a visit personally, That was an error if I 
ever made one in my life, because during the discussion, I made the 
statement that since I couldn’t subpena witnesses, and my witnesses 
were all over the country, it seemed to me like I would be a wise man 
to let the thing go by the board and try it in court where I could sub- 
pena witnesses, 

Well, I am not an attorney, but I have found out that that was a very 
stupid statement for anyone to make. He had taken it that I had said 
that I had no intentions of attending the hearing, and was going to 
let it go by default. 

That wasn’t the case at all, because when he explained to me that 
if I let it go by default and did not exhaust my rights under the 
Administrative Procedure Act, that I couldn’t get a court hearing, 
why, I could see the point. 

So then the next thing was getting the MIT test ready. 

Senator Ferauson. Did you have a lawyer at that time? 

Mr. Rrrcute. No, sir. I kept a lawyer all summer 

Senator Frrevson. You are negotiating with the Solicitor and had 
gone to his home? 

Mr. Rrrcnte. No. I went to his office at the Post Office Building. 

Senator Ferguson. Well, his office. 

Mr. Rrrcute. We got very well acquainted during the discussion, or 
fairly well acquainted. I went to his office. I didn’t have counsel, 
because I had let the counsel go back in August, I believe it was, be- 
cause I had run out of the stuff that you pay them with, 

Senator Ferauson. You could not use this additive? 

Mr. Rrreurm. No, I couldn’t barter with him. 
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Senator Frerecuson. Now, did the Solicitor know that you did not 
have counsel and that you were negotiating with him personally on 
this matter ? 

Mr. Rrrente. Yes; he knew that. In fact, that is why he advised 
me on this Administrative Procedure Act. He knew I was without 
counsel, and he very accommodatingly advised me. He further tried 
to get me to sign a slip of paper on which I said I wouldn’t do any 
mail-order business. Well, I don’t do but about 1 percent of maii- 
order business, and that costs us money. And he said if I signed 
that, we would forget the whole thing, because all they wanted to do 
was to get out of the thing. 

So I told him that while the mail-order business didn’t mean any- 
thing to us, I felt there was a principle involved, and I preferred 
to die with my principle rather than with money. So I wouldn't 
sign it. 

Senator Fereuson. Now, at that time, was MIT investigating this 
thing? 

Mr. Rrrcnte. MIT was making preparations to run the test at that 
time. 

Senator Fereuson. Did you tell him that? 

Mr. Rircute. I discussed it with him; yes. 

Senator Fercuson. That the Small Business Committee was looking 
into the matter ? 

Mr. Rircuie. Yes, sir. 

Senator Fercuson. And was going to get a test? 

Mr. Rrrcute. And he said that he didn’t understand it that way, 
that he thought that when we finished the meeting at the Bureau of 
Standards on the 29th of September, that nothing had been decided, 
that there wasn’t going to be any test. 

I thought he was mistaken on that, because the Senate Small Busi- 
ness Committee was working on it, and MIT was working on it, and 
I was getting ready at that time to start rustling batteries for them. 
That was my only part in the program, to rustle the batteries. 

Senator Fercuson. That is all. 

The Cuatrman. Senator Sparkman? 

You pass, Senator Sparkman ? 

Senator SpARKMAN. Yes. 

The Cuarrman. Senator Humphrey? 

Senator Humpnurey. Mr. Ritchie, going back to some of the ques- 
tioning by Senator Smathers, is Protecto-Charge the same thing as 
AD-X2? 

Mr. Rrremm. Yes and no. 

Senator Humrnrey. Would you explain that? 

Mr. Rircut. Yes, sir. Protecto-Charge originally was not the 
same as Battery AD-X2. We kept the name Protecto-Charge be- 
cause we had difficulty with it through a prior association of mine, 
and we didn’t want to drop the name because I felt people might 
feel that I was trying to drop my obligations. So we kept the name 
after we had developed Battery AD-X2, and perfected it, up until 
about mid-1948, when the Atlas Distributing Co., which is the sales 
branch of the Standard Oil Co., put out a trickle charger, which they 
called Protecto-Charge, and they claimed prior rights to the name, 
and we had no particular pride in the name, and we got ourselves 
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pretty well straightened up by that time. So we dropped the name 
and adopted the name of Battery AD-X2. 

Senator Humpurey. Are the chemical formulas the same? 

Mr. Rrrente. No, sir. 

Senator Humpnrey. They are different? 

Mr. Rrrente. Yes, sir. 

Senator Humpurey. When would you say 

Mr. Rrreut. Now, let me correct that, Senator. The chemical 
formulas are different as of October 1947. 

Senator Humpurey. As of October? 

Mr. Rrrente. They are all different as of from June of 1947 to 
October of 1947. 

Senator Humpurey. Yes. 

Mr. Rircure. And then they were different back of June 1947. 
That is where we had the difficulty, between the first of 1947 and 
June of 1947. 

Senator Humpnrey. I see. When would you say that you came 
across the formula that you are now using? In your article—one of the 
newsmen here was kind enough to give me a copy of the magazine for 
July entitled, “Cars,” which has a very fine feature story concerning 
your activities and your product. In that article, I think it says 
something like this: 

We added minute traces of other chemicals to our mixtures and from April 
to October 1947 I often worked all night. We ran through more than 1,600 
different chemical blends. 

So my question is, When did you hit upon this AD-X2 formula? 

Mr. Rrrente. In October. 

Senator Humpurey. In 19—? 

Mr. Rrrewte. In 1947. 

Senator Hompnrey. 1947? 

Mr. Rrromte. Yes, sir. The formula has not been changed since 
October 1947. 

Senator Humpnrey. Do you recall that on July 8, 1948, Dr. Randall 
wrote to the Bureau of Standards saying, and I just quote from his 
letter which I think you introduced into the ahlanes here: 


Over 85 percent of these batteries responded to treatment— 
he was speaking now of the batteries which used the AD—XQ; is that 
not correct ? 

Mr. Rirente. Yes, sir. 

Senator Humpnrey. He says: 

Over 85 percent of! these batteries responded to treatment and have re- 
mained in service without a single failure, some of them for as long as 17 
months. 

Now, that letter was written on July 8, 1948. So would it not ap- 
pear that the material which you are now selling and manufacturing 
was being used as early as December of 1946 or January of 1947? 

Mr. Rircnie. 1947 I believe would be right. When we got the 
second additive, we went back over a number of those batteries and 
treated them. The trouble we were having was shedding, in the 
original formula. In the second formula, we didn’t have the shed- 
ding, but we lowered the hydrometer reading. And then when we 
developed AD-X2, we went back to some of these batteries and 
tr vated them for the third time. 
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Senator Humpurery. Was not Dr. Randall writing about AD-X92 
in his letter of July 8, 1948? 

Mr. Rrrenrm. Nw. sir. He would have been writing about “Protecto- 
Charge No. 2,” which was AD-XQ. 

Senator Humprnrey. He was ‘writing about “Protecto-Charge 
No. 2”? 

Mr. Rircnre. Right. 

Senator Humpnrey. So that his communications with the Bureay 
of Standards are not communications, then, that referred to AD-X2 
at all? 

Mr. Rrrcnte. This was in July 1948, you say ? 

Senator Humpurey. Yes. 

Mr. Rrrcum. No. I was thinking back in 1947, Senator. All of 
Dr. Randall’s correspondence—you see, this was developed in October 
of 1947, and Dr. Randall’s first letter to the National Bureau of Stand- 
ards was on May 23, 1948. 

Senator Humpirrey. There was also one on July 8, 1948. 

Mr. Rircnte. Yes. That would have been on Battery AD-X2, too, 
then known as Protecto-Charge. 

Senator Humpxnrey. Then Dr. Randall says in that letter that 85 
percent of these batteries responded to treatment and have remained 
in service without a single failure, some of them for as long as 17 
months. 

My question is very simple. If his letter referred to AD~X2, and 
you say that AD--X2 was discovered in October of 1947, and yet here 
is a letter dated July 8, 1948, that refers to 17 months of service of 
rejuvenated batteries, how do you put those things together when the 
discovery was made in October 1947, and 17 months back from the 
July letter, 1948, takes you into December or January, 1946-47? 

Mr. Rrroute. I was in the Philippine Islands in 1946, 

Senator Humpurey. I appreciate your travels, but what Iam ask- 
ing is: If Dr. Randall says—and this is what he said—that these bat- 
teries have remained in service without a single failure, some of them 
for as long as 17 months, and he is writing about AD-X2 on July 8, 
1948, according to your testimony, and yet you say you discovered 
AD-X2 in October of 1947, 17 months back from July 1947, takes you 
back to either December of 1946 or January of 1947, before the 
discovery. 

Mr. Rrrcute. Then I would say that Dr. Randall’s date of the— 
what is the date given there? Seventeen months? 

Senator Humpnrey. Seventeen months. 

Mr. Rrrcure. I would say the figure was probably in error. 

Senator Humrnrey. Would you say that Dr. Randall was wrong on 
the number of months? 

Mr. Rrrente. I wouldn’t say that he was wrong, necessarily. He 
could be wrong. I would say that the figure isin error. I rather think 
it was typographical error, myself. That would be a guess. 

Senator Humpnrey. Do you have a patent on AD-X2? 

Mr. Rrremte. I think T told you, Senator, yesterday, that I did not. 

Senator Humpnrey. You do not have a patent? 

Mr. Rrrcente. No, sir. 

Senator Humpurey. You have some patent rights to the old “Pro- 
tecto-Charge” formula? 

Mr. Rrrcmte. I do not. 
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Senator Humpnrey. Did you attempt to buy some equity in those 
patent rights? 

Mr. Rrreure. I bought them. 

Senator Humpurey. You bought them? 

Mr. Rrremte. Yes. 

Senator Humpurey. Did you release them ¢ 

Mr. Revere. L let it drop. 

Senator Humrurey. You let them drop? 

Mr. Rrrenme. Yes. 

Senator Humpurey. Now, I was interested in Senator Smathers’ 
queston, and I believe Senator Thye helped clarify the situation in 
reference to the amount of this product that you prepare. As I under- 
stood, you were doing this in'rough terms, and therefore I do not hold 
you to the accuracy of the terms. You said around 6 tons at a time? 
’ Mr. Rrreuie. Around 6,000 pounds, I believe. 

Senator Humpurey. 6,000 what? 6,000 pounds ? 

Mr. Rrvonte. Right. 

Senator Humpurey. That is about—— 

The Cuarrman. Three tons. 

Senator Humpurey. Three tons; right! 

Mr. Rrremir. Yes. 

Senator Humpurey. Let me ask you, Do you have a bill of sale as 
tothe materials that you used? Did you present that to the committee ? 

Mr. Rrvénap. No, sir. I destroy those as I get them. 

Senator Humrnrey. How do you buy magnesium sulfate and so- 
dium sulfate, and from whom do you buy it? What chemical house? 

Mr. Rrrcute. I don’t care to divulge that. 

Senator Humpurey. It is a very common item. It is a standard 
formula, is it not? 

Mr. Rrrcuu. I never said that it was. 

Senator Humpurey. You do not need to say that it was, I mean, 
magnesium sulfate is a very standard formula, is it not? Mg SQ,; is 
that not right? Magnesium sulfate? Is it not one of the commonly 
known drugs or chemicals ¢ 

Mr. Rrrenm. As I explained yesterday, I am not a druggist. 

Senator Humpnrey. Well, let us not worry about that... You mix 
the ger. do you not? 

Mr. Rrromim. I do. 

Senator Humpurey. You must know what you are mixing. 

Mr. Rrroute. I wouldn’t say that. 

Senator Humpurey. You would not? My question is—— 

The Cuairman. Senator Humphrey, if you please? 

Senator Humpnrer. Yes, 

The Cuatrman. Mr. Ritchie, you do not want the record to stand 
in this form, that you do not know what you are mixing? 

Mr. Rrrente. I know what I bay, Senator, and I know that I buy 
the same material each time and that the material is specified to me 
as containing such ‘and such things, and that I use these same mate- 
rials each time, use them under the same conditions, give them the 
same processing, and using the same weights. 

The Cmarrman. Then your answer should have been that you 
definitely know what you are mixing, Mr. Ritchie, because this is very, 
very important. You mean that you are mixing certain ingredients, 
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and that you know the quantity of each of the ingredients that you 
mix. You have to do that. 

Mr. Rircum. Yes. 

The Carman. Otherwise you would not have a uniform and 
a consistent product. 

Mr. Rrrcuie. I buy these chemicals to a specification. 

The Cuamman. Yes. Your answer must be that you know what 
you are mixing, because if your answer is not that, then your tes- 
timony does not have meaning. 

Mr. Rircui. Then I will put it this way, Senator. I know what 
I am mixing. I know what I buy. 

The CuHarrman. Yes. 

Mr. Rircuie. I know what I put in. I know the amount. I know 
the = that I give it. 

The CuarrmMan. Well, that would be—— 

Mr. Rircum. But the only protection on the face of the earth that 
I have for this formula is by keeping these things to myself, and I 
fully intend to do it. 

The Cuarrman. I know. But your answer would be a perfectly 
reasonable answer if you answered Senator Humphrey that you knew 
the quantities and the kind of products that you mix, and that you 
must have a formula, and that formula must be uniform or otherwise 
your product would not be uniform. 

Mr. Rrrceuim. That is true, Senator. But even the people working 
in my plant don’t know where the material comes from. 

Senator Humpnrer. Oh, well—— 

The Cuarrman. That was not the question. 

Senator Humpurey. Mr. Chairman 

The Cuarrman. Where the material came from was not the Sena- 
tor’s question. The Senator’s question was as to the volume mixed and 
as to the amounts mixed, and on that question, it would seem very 
strange to me if you did not know the volume that you mixed. I 
just wanted to get that clear in my own mind. 

Mr. Rrronre. Yes, sir. That Ido. The thing that I was attempting 
to avoid was giving any information that might disclose anything 
concerning the formula. 

Senator Humpnrey. Now, I am not going to ask you about the 
formula, because you have said before that you did not really know it. 
Tn a sense, it was discovered by accident; is that correct ? 

Mr. Rrrcnre. That is true; yes. 

Senator Humpnrey. All right. There is no secret about mag- 
nesium sulfate. You cannot have a chemical labeled magnesium 
sulfate unless it is the same no matter where you buy it from. It is 
just like aspirin. Wherever you buy. it, it is aspirin: There is no 
difference whatsoever, is there? 

Mr. Rrrcnte. Isn’t there different grades? 

Senator Humpnrey. There is none whatsoever. It is aspirin, and 
so labeled; it is exactly the same chemical test. And the same thing 
is true, is it not, of magnesium sulfate ? 

Mr. Rrrcuie. I know we always specify USP. 

Senator Humpnrey. That is the only kind you can get, U. S. 
Pharmacopoeia, which I have right before me, ''That is why I am 
asking you the question. Now, if you buy magnesium ‘sulfate or 
sodium sulfate, you have to get the same kind of product, do you not, 
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and it has to assay out the same way, every bit of it, does it not? 
If you are in this business of mixing chemicals 

Mr. Rrrente. I would say “Yes.” 

Senator Humpurey. All right. Now, let me ask you, then, where 
do you buy your magnesium sulfate ? 

Mr. Rrrcute. No one knows where I buy my magnesium sulfate, 
and I don’t believe that I am justified in disclosing where I buy it. 

Senator Humpurey. All right. I will not insist at the moment. 
However, may I say that this is just about as big a secret as a calendar, 
you know? I mean, magnesium sulfate is as common as table salt. 
~ Mr. Rrrente. When you are working with something and things are 
critical with you, with weights, et cetera, you do not broadcast. 

Senator Humpnurey. All right. Let me ask you what kind of con- 
tainers do you buy your magnesium sulfate in? Does it come in car- 
tons, barrels, drums, or bags? 

Mr. Rrrente. I would rather not answer that question. 

Senator Humpurey. I think that it is very important that you 
answer it. 

Mr. Rircnte. I cannot see where it would have any bearing on the 
case, myself. 

Senator Humpnrey. I think it would have a great deal of im- 
portance. 

Mr. Rrrenm. Mr. Chairman 

Senator. Humpurey. Do you buy it in a paper carton or a steel 
drum? Is it sealed, or is it in a bag open to air? 

Mr. Rrrente. Mr. Chairman, I prefer not to answer that question. 

Senator Humpnrey. Let me ask it a different way, Mr. Chairman. 

The Cuarrman, You may ask it in a different way. I would say 
that I believe that it is agreed to by you and the witness that the 
compound is identical no matter where you buy it. 

Senator Humpnrey. That is correct. 

The Cuarrman. Whether you buy it from one wholesale house or 
another, it is all the same. 

Senator Humrurey. It is all the same. 

The Cuarrman. Therefore, it makes no difference where he buys it ? 

Senator Humpnrey. No, 

The Cuarrman. Because it is the same product wherever he buys 
it, whatever kind of package it comes in. 

Senator Humrnrey. That is very important. 

The Cratrman. I think it is immaterial. 

Senator Humrpnrey. No. That is very important. The reason 
that I ask this question is that I want to know in what kind of a 
container it comes because the salts that you are using are either capa- 
ble of taking on water or losing water, depending on the condition in 
which you buy them. If you buy them as an anhydrous salt, they 
are dry salts. But if you buy them as normal magnesium sulfate, they 
are what’you call wet salts. ’ 

Now, let me ask you, the product which was referred to by Dr. 
Randall he said was anhydrous sodium sulfate and magnesium sulfate, 
which means a dry salt; is that correct ? 

Mr. Rrrcute. I believe that statement is correct ; yes. 

Senator Humpnrry. All right. Now, do you have any kind of pro- 
tection? First of all, as I understand it, you weigh out this mate- 
rial, do you not, when you make it? When you make a formula, you 
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have to weigh it out? As Senator Thye pointed out, you carefully 
weigh it so that you get the proper amount of ingredients; is that 
correct ¢ 

Mr. Rrrente. I weigh it, yes. 

Senator Humpnrey. Are you careful in your weighing ? 

Mr. Rircnte. Yes. 

Senator Humpnrey. Would a salt without water weigh more than 
a salt with water, or would it weigh less? 

Mr. Rrrcnre. I don’t know the answer to that question. 

Senator Humpnrry. Well, the reason I asked the question is, very 
simply put, that both of these salts are about 50 percent water, and 
if they are kept in dry conditions, they lose water. If they are kept 
in humid conditions, they gain water. Therefore, it would affect the 
weight, would it not? 

Mr. Rircuie. I know with sand that—— 

Senator Humreurey. This is not sand. Sand is not absorbent in 
this instance. 

Mr. Rrrcuie. I know something about sand, and I don’t know about 
water in the salts. 

Senator Humpurey. Are you mixing sand? 

Mr. Rircutr. No. 

Senator Humrpurey. Or are you mixing salts? 

Mr. Ritcuie. I am mixing salts. 

Senator Humpurey. Salts. The other day you said, I believe yes- 
terday, that you added seven trace elements; is that correct? 

Mr, Rircuis. No, sir; I didn’t say that. I didn’t say seven trace 
elements. Isaid that the material contains 

Senator Humrurey. Contains seven trace elements. 

Mr. Rircuir. Contains seven trace elements. 

Senator Humenrey. Do you add any elements? 

Mr. Rirouie. I would rather not answer that question. 

Senator Humrurey. You would rather not answer whether or not 
you use an anhydrous salt or a hydrated salt ; is that correct ? 

Mr. Rireuie, I prefer not to answer that; yes, sir. 

Senator Humpurey. Possibly this is one of the reasons that there 
is some trouble with the Bureau of Standards. 

I would like to ask you a question or two since I cannot get any 
information on very simple questions—I would like to ask you a 
question about your tests before the Bureau of Standards. Now, let 
me make it clear. As far as I am concerned, if you have something 
that. makes a battery work better, I am all for you, because we all 
have to buy batteries, and mine is down now. I may make a deal 
with you right afterward, and we will try it out.in my battery. 

Mr. Rircuis. I would recommend it, Senator. 

Senator Humrurey. I understand that you did, according to Sen- 
ator Smathers’ interrogation—what was that? In the month of June 
1952 ¢ 

Senator Smatuers. Yes; June 1952. 

Senator Humpurey. Was it not May or June of 1952 that there was 
a test at the National Bureau of Standards! 

Mr. Rrrcum. The test was started in June and reported on July 11, 
I believe. 

Senator Humpurey. It was started in June? 

Mr. Rircute. Yes, sir. 
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Senator Humpurey. Were you present to examine the batteries 
that were used in that test ? 

Mr. Rrrcente. I examined the batteries prior to starting the tests; 
yes, SIP. 

' Senator Humpurey. Are you saying by that that they may have 
cwitched batteries on you during the test ? 

Mr. Rrrcnmm. No; I am not. 

Senator Humpnrey. Did they use the same batteries that you 
examined ¢ 

Mr. Rrrcute. I believe they did; yes. 

Senator Humpnrey. Did you give your O. K. to those batteries ? 

Mr. Rrrente. I did; yes. 

Senator Humpurey. Did a man by the name of Mr. Harrell—I be- 
lieve that is his name—represent you in any of these tests? 

Mr. Rrrenre. Yes; he did. 

Senator Humpurey. Did a man by the name of Mr. Guelette rep- 
resent you in these tests ¢ 

Mr. Rrrcute. Yes; he did. 

Senator Humpnrey. Were these men present at any of these tests? 

Mr. Rrrenm. Mr. Harrell was present at a latter portion of the test 
on the inspection of the plates. Mr. Guelette was present during the 
running of the tests. But Mr. Guelette was not allowed to take any 
data or notes of any kind during the running of the test. So his 
presence there added or detracted very little to the tests. 

Senator Humrurey. I want to ask this question. You claimed 
that the softness of the plate has a great deal to do with the battery 
condition; is that correct ? 

Mr. Rrrcnm. Under some conditions, yes. A plate can be too soft, 
itcan be too hard. You want it to remain in the wanted condition. 

Senator Humpurey. After these tests, were you able to tell the dif- 
ference between the softness of the treated and untreated plates? 

Mr. Rrrevmm. I was not. 

Senator Humeurey. Despite the fact that your AD-X2 is sup- 
posed to have some effect upon that ? 

Mr. Rrrentr. That is right. 

Senator Humpnrey. In other words, after the tests had been run 
by the National Bureau of Standards, you were not able to tell the 
difference between the treated and nontreated plates; is that true? 

Mr. Riven. That is true. 

Senator Humpnrey. Would you expect under what you might call 
tests that were operated under your supervision, to be able to make 
that differentiation ¢ 

Mr. Rrrewte. I wouldn’t call them “operated under my supervi- 
sion,” No. 1; and No. 2, I wouldn’t expect anything except what we 
got at the Bureau of Standards under the conditions that the test 
was run. 

Senator Humpurey. I am asking, if you could have set the condi- 
tions for the running of the tests—— 

Mr. Rrrente. I could have taken those batteries and given them 
normal battery procedure, which is specified in my specifications, 
and showed a difference as to water losses, temperature differences, 
and hydrometer readings, and voltage. But it couldn’t be done under 
the conditions that the test was run at the National Bureau of 
Standards. 
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Senator Humpurey. Going back once more to see if we can have 
any more progress on it, I understand that you are the sole mixer 
of the chemicals? 

Mr. Rircuim. I am the only man who knows the formula complete, 
the ingredients and the formula. 

Senator Humrnurey. And yet, despite your intimate knowledge of 
the formula, you are testifying here that you do not know very much 
about the respective chemic: ‘als that go into it; is that your testimony! 

Mr. Rrrcute. That is true. I am not a chemist. 

Senator Humrpnrey. You are not a chemist ? 

Mr. Rrrenie. No, sir. 

Senator Humpnrey. You are unable to tell this committee—am 
I correctly informed—as to whether or not you are using a dry salt 
which would have much more potency or a normal hydrated salt, 
which would have less potency; is that correct? 

Mr. Rrrenie. I am unwilling to tell the Senators what I am using, 
I can tell the Senators that I know what I am using, but I am unwill- 
ing to tell the Senator what I am using. 

Senator Humpnrey. Would you think that temperature control 
and humidity control would have any effect upon the quality of your 
product ¢ 

Mr. Rirenim. Those things have effects upon most everything. 

Senator Humpurey. Do you have temperature control in your fac- 
tory and humidity control in your storehouse for the basic chemicals? 

Mr. Rrrewie. The end of the package says “Store in a cool, dry 
place.” 

Senator Humpnrey. I know the package. But what about the crude 
drugs that you buy? Do you have those in your warehouses and in 
your factory ? 

Mr. Rrrenim. I prefer not to answer any questions regarding the 
formula. 

Senator Humpnrey. I am not asking about the formula. The 
formula is.a very different thing entirely. I would not insist at all 
that you tell us how many parts of this you put in and how many 
parts of that. Iam not asking about that. That is your trade secret, 
and you have a right to protect that. I am only asking a very simple 
question. Do you, for the protection of your commodity and the basic 
drugs that you use—do you use these controls that I mentioned ? 

Mr. Rrrcute. I have very close controls. 

Senator Humpurey. Such as temperature and humidity? 

Mr. Rircum. All the way down the line, such as what I will keep 
to myself. 

Senator Humpurey. You are surely controlling that well. I want 
to know about the other. 

Mr. Rrrcuim. I think that is the extent of the information that I 
want to give on the subject. 

Senator Smaruers, May I ask a question, Mr. Chairman? 

Would you yield for one question that I am not clear on? 

The CHamman. Senator Humphrey has been privileged to inter- 
rogate the witness. But if Senator Humphrey 

Senator Humrurey. May I yield to Senator Smathers? He said 
that he had something he wanted to follow up. 

The Cuarmman. Yes, indeed. 
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Senator Smatruers. On these tests that were conducted by the Bu- 
reau of Standards in 1952, you said, in reply to my original ques- 
tions, that you merely observed, but did not actually participate. 
Is it not a fact that Mr. Harrell was there, who represented you, the 
vatentee, and Mr. Guelette represented you, and is it not a fact that 
Mr. Ritchie was present when these tests were run by the Bureau of 
Standards, and actually participated in the operation of the tests ! 

Mr. Rrrenie. No, sir. 

Senator Smatuers. What is the fact? 

Mr. Rrreurm. The facts are that Mr. Harrell picked the batteries 
out on what I guess you would call a joint venture between myself and 
the National Bureau of Standards, They furnished the batteries, and 
Mr. Harrell pulled them down. 

Senator SMaruers. Mr. Harrell was not employed by the Bureau 
of Standards, was he? 

Mr. Rrrente. No, sir, he was not employed by me, either. 

Senator Smaruers. He was Mr. Ritchie’s representative, was he 
not ¢ 

Mr. Rirente. Yes, I think you would say that. He was one of my 
dealers. He tore the batteries down, put them back together and de- 
livered them to the Bureau of Standards. That ended his participa- 
tion in the tests up to that point. The batteries were set in on the 
charging tables and hooked up, and I was invited to see the hookup. 
I saw that. Then I was shooed away and told to come by when the 
test was completed and inspect the plates. 

Mr. Harrell and I were out in the afternoon, when they opened the 
batteries for inspection, and inspected the plates. It was very obvious 
that the acid had become very high in the batteries, and there was no 
way of telling one plate from another, whether it was a treated plate 
or an untreated plate. 

Senator Smatruers. My question however, is this, that Mr. Harrell 
was a dealer of yours and not a representative of the Bureau of 
Standards? 

Mr. Rrronte. True. 

Senator SmMaruers. And he was there when this test was arranged 
for, and participated in the setting up of the test ¢ 

Mr. Rrrcute. No, he didn’t participate in the setting up of the test. 

Senator Smatuers. Did you not say he was there when they hooked 
up the batteries ¢ 

Mr. Rrrceute. ‘No, I did not. In fact, I don’t recall whether he was 
even on the ground when the batteries were hooked up. He delivered 
them there, I believe, the day before. 

Senator SmatrHers. Was Mr. Guelette there ? 

Mr. Rrrenim. Yes, I believe he was these. Yes, he was there. 

Senator Smaruers. And was Mr. Ritchie there? 

Mr. Rrrcenie. When they hooked the batteries up? 

Senator SmaTuers. Yes. 

Mr. Rrreuie. No. 

Senator SmatuErs. When was Mr, Ritchie there? 

Mr. Rrrenre. Mr, Ritchie was there after they hooked the batteries 
up, but before they turned the chargers on and before they treated 

them; and the Director of the Bureau of Standards went in with a 
helper and treated the batteries himself, with his own hands, I 
undetenad. 
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Senator Smaruers. So the fact of the matter is that during this 
test you were either there or Mr. Harrell or Mr. Guelette ¢ 

Mr. Rrreni. Mr. Guelette was there, but Mr. Guelette was not 
allowed tc take any notes of any kind or to give any information that 
would give me any idea what was going on. 

Senator Smaruers. That is right. So you did have these repre- 
sentatives there? When you were not there, Mr. Guelette or Mr 
Harrell was there? 

Mr. Rrreuie. That is true. 

Senator Smatuers. That is all. 

Senator Humpnrey. I just have a few more questions. 

The Cuarrman. Is that all the questions the Senator has? 

Senator Humpnrey. I want to ask this question. 

I read in the Daily News here in Washington, D. C., that Dr. 
Laidler was your consultant. Is that correct? 

Mr. Rrrenre. Dr. Laidler was at one time my consultant on the 
problem with the Post Office Department ; yes. 

Senator Humpurey. When did you first meet him ¢ 

Mr. Rrrente. I believe it was in March of 1952. 

Senator Humpurey. March of 1952. Did he make an analysis of 
Circular 504 and various documents pertaining to the battery addi- 
tives for you? 

Mr. Rrreute. We got hold of Dr. Laidler through the Library of 
Congress—— 

Senator Humpurey. Yes. 

Mr. Rrrcum (continuing). And turned over to him, who was a 
total stranger to us at that time, and who was leaving town, the test 
and field data that we had on Battery AD-—X2, and we turned over 
to him all the tests that we knew of by the National Bureau of Stand- 
ards up to that time. And he went out, I believe it was out in Lowa 
some place, and took this material with him. He evaluated the mate- 
rial during his trip out there to determine whether or not, in his 
opinion, his-scientific judgment, we had sufficient material to support 
our case with the Post Office. 

Senator Humpurey. Now you have not only said that he was your 
consultant, but also your writer. Now to what does that refer, sa that 
we may have the record straight on this, Mr. Ritchie? 

Mr. Rrrcenre. I am doing considerable writing. 

Senator Humpurey. You mean, he helps you just in the preparation 
of some of your own personal writings? 

Mr. Rrroute. Yes, sir. I have just finished writing a book on this 
subject. I am looking for a publisher, incidentally. © 

Senator Humpurey. I think you are going to get one, too. 

Mr. Rrrenre. And my English is atrocious. Dr. Laidler helps me 
here with my English, like Mr. Hager does when I am in my home 
office. 

Senator Humrnrey. Would you supply the committee with a com- 
plete collection of everything that Dr. Laidler has written for you 
about AD-X2 in any of its forms? 

Mr. Rirente. I believe I have already done that, sir. 

Senator Humpnrey. You have done that? 

Mr. Rrrente. Yes. 

Senator Humrnrey. Thank you. 





BATTERY AD—X2 207 


Now, who arranged for Dr. Laidler’s introduction to this com- 
mittee ? 

Mr. Rrrente. That is a rather difficult question to answer, for this 
reason: Dr. Laidler had been helping me with this situation, and due 
io some difliculties with the Directors of the Bureau of Standards, he 
reached the conclusion that he had better not work for me any more, 
and the committee was just entering into the thing then, and what 
you would say really taking an interest in the situation, and they had 
no technical help. I believe that the committee felt at that time that 
possibly Dr. Laidler’s academic freedom was threatened, and they 
asked him. To the best of my knowledge, they knew at that time 
that he had been helping me. 

Senator HumpHrey. You say that the committee did know 

Mr. Rrreute. I say, I believe, because I say there was a great deal 
of confusion during this period of time, because the committee was 
trying to get Dr. Stacey, of the Canadian Standards Association, and 
Dr. Glastone, and Dr. De Bethune. They were trying to get anyone 
who could help them with the patent society there, because the com- 
mittee at that time I think was pretty dubious that the argument be- 
tween myself and the Bureau of Standards was anything except with- 
in my imagination. 

Senator Huwpnrey. Was this committee told that Dr. Laidler was 
your paid consultant and writer ? 

Mr. Rrreute. T couldn’t answer that truthfully, Senator, because 
they 

The Crarrman. I might assist at that point. I was not the chair- 
man of the committee at that time. This took place, I believe, in 
October of 1952, or possibly earlier. But Mr. O’Connor of the staff 
of the Small Business Committee was serving on that staff under Sen- 
ator Sparkman’ s chairmanship, and is still serving on that committee. 
If that question needs to be answered specific ‘ally, I am sure that Mr. 
0’Connor can answer the question specifically, because he has been on 
the committee’s staff, not only in the calendar year of 1952, but he is 
still on the committee’s staff. I believe that Mr. O’Connor was work- 
ing directly on this question all throughout the recess period of Con- 
gress of 1952, So if that question needs to be answ ered, Mr. O’Connor 
can give the detail. 

Senator Humpnrey. I will ask the question in just a moment. But 
did Dr. Laidler write endorsements of AD-X2? 

Mr. Rrrcnte. I would rather say he wrote a factual report of 
Battery AD-X2. 

Senator Humrurry. Would you consider those factual reports to 
be endorsements ? 

Mr. Rircu. No.sir. _I believe they are not. 

Senator Humenrey. Were they laudatory or commendatory of 
AD-X2? 

Mr. Riven. Yes. The facts bore out a favorable report. 

Senator Humpnrey. And had that happened before his employ- 
ment by the committee ? 

Mr. Rrrcum, Yes. 

Senator Humpurey. I think it would be well to know whether Dr. 
Laidler’s services with you, Mr. Ritchie, were known to the commit- 
tee before he was hired ‘as the technician to inv estigate into this case. 
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I am not asking this question of you. I shall ask Mr. O’Connor to 
make that information available for the record. I do not think that 
he needs to answer it right at this moment, since he is not before us. 

I have no further questions. 

The Cuarrman. Senator Schoeppel ? 

Senator Scuorrret. Mr. Ritchie, as I view it—I may be wrong— 
but probably the central issue here is whether AD-X2 helps batteries 
or not. That is what we are trying te find-out. That is what you 
contend that it does do, is it not? 

Mr. Rrrenie. Yes, sir. 

Senator ScHorrreL. Now, my impression has been—I do not know 
whether I am right or wrong—that the Bureau of Standards has 
nothing to do with the formula. They are trying to ascertain the 
results. Is that not about the crux of the thing here? 

Mr. Rircutie. Yes. 

Senator Scnorpret. Now, why that becomes important is this, Is 
the use of AD-—X2 by the large commercial users important to them! 
Some of them indicate that it is, because they have kept pretty good 
records on the results of this; have they not ¢ 

Mr. Rircure. W ell, a battery, Senator, i is a very strange thing. A 
battery can cost you 3 or 4 times its price, especially in large equip- 
ment, and the result is that large operators keep pretty close track 
of their batteries. As I said yesterday, we have been working prin- 
cipally with large industrial accounts. We have not been going to 
the individual car owner. I do not think 2 percent of our business 
is with the individual car owner. I do not think that there is 1 percent 
of it. It is mostly with large fleet operators who know batteries, and 
know how to take care of batteries. And the people who know how to 
take care of them naturally know the cost of batteries, and they seem 
to think that the material is important to them, because they give 
us money year after year for the material. 

Senator ScuorrreL. And you have every reason to believe that they 
have kept a pretty good record of the operation of these batteries ? 

Mr. Rrrenie. Yes, sir, I do. 

Senator Scuorrre.. That is all. 

The Cuarrman. The committee will stand in recess until 2 o’clock. 

(Whereupon, at 12:35 p. m., a recess was taken until 2 p. m., the 
same day.) 

AFTERNOON SESSION 


The Cuarrman. May we please come to order? 
with the afternoon committee hearing. 

Senator Gillette, do you care to ask Mr. Ritchie any further ques- 
tions? 

Senator Guterre. No additional questions, Mr. Chairman. 

The Cuatrman. Then we will proceed with Dr. Astin for this after- 
noon. 

Senator Griiterre. Just a moment, Mr. Chairman. There was a 
question I wanted to ask. Is Mr. Ritchie here? 

The Cuarrman. I am sure Mr. Ritchie is still here. Yes, there he is. 
If you wish to ask Mr. Ritchie a question, you may ask hima question, 
and then we will proceed with Dr. Astin. 

Step up, Mr. Ritchie, so that you may hear the Senator’s question. 


We will proceed 
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TESTIMONY OF JESS M. RITCHIE, PRESIDENT, PIONEERS, 
INC.—Resumed 


Senator Grutetre. I wanted to ask you, Mr. Ritchie, with reference 
to the package in which you were selling your product, for how much 
money have you been selling those packages ? 

Mr. Rrrente. The package retails for $3. 

Senator Grutetre. $3 for one of those packages ? 

Mr. Rrrenre. Yes, sir; three envelopes are enough for the treatment 
of one group 1 or group 2 automotive type storage batteries. 

Senator Grttetre. How many packages can you get from a pound 
of your product? 

Mr. Rrrente. I believe it is 214 pounds to the dozen. 

Senator GitteTTe. ‘Two and a quarter pounds to a dozen? 

Mr. Rrrente. Yes, sir. 

The Cuairman. Mr. Ritchie, is that a dozen packs ? 

Mr. Rrrente. Yes; that is a dozen packages of three each. 

The Cuarrman. There are 3 envelopes in each package, which are 
for the normal 3-cell battery ¢ 

Mr. Rrrente. Yes, sir. 

Senator Gituerre. And you say that a batch that you make up or 
had made up under your supervision was substantially a batch of 
3 tons at a time, or 6,000 pounds? 

Mr. Rrrent. Yes, sir. 

Senator Gitterre. That is all, Mr. Chairman. 

The Cuarrman. Thank you. 

The committee is going to place in the record Exhibit No. 16, copies 
of correspondence between the National Bureau of Standards and 
the National Better Business Bureau. 

(The document referred to was marked “Exhibit No. 16” and ap- 
pears in the appendix. ) 

The Cuatrman. Dr. Astin, would you come up to the table, please. 
You may have anyone with you, Dr. Astin, whom you desire. 

Dr. Astrn. I do not believe it is necessary for the start, Senator. 

The Cuarrman. Thank you. 

Dr. Astin, would you please submit to the oath, sir. You swear that 
the testimony you are about to give pertaining to the matter now 
before this committee is the truth, the whole truth, and nothing but 
the truth, so help you God ¢ 

Dr. Astin. I do. 


TESTIMONY OF DR. ALLEN V. ASTIN, DIRECTOR, NATIONAL 
BUREAU OF STANDARDS 


The Cuairman. Dr. Astin, you may proceed in whatever manner 
you may desire. I hope that we may give Dr. Astin the courtesy of 
permitting him to uae his full statement, and then we will proceed 
with the questioning to the full wishes of all the committee members. 

Dr. Astin, do you have additional copies of your statement ? 

Dr. Astin. Oh, I do not at the present time, but I expect some 
ater. 

The CHatrman. You expect some later. All right. 

You may proceed, Dr. Astin. 
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Dr. Astmx. Mr. Chairman and members of the Senate Small Busi- 
ness Committee, I appreciate this opportunity to appear before the 
committee in order to attempt to clarify some phases of the controversy 
involving the work of the National Bureau of Standards on battery 
additives. ; 

First, I should say that I believe, on strietly technical phases of 
the battery-additive problem, disagreements should be fovea by a 
group of technical experts. 

I am pleased that a committee of the National Academy of Sciences 
was recently set up for such a purpose and I have no hesitancy in see- 
ing the Bureau’s work on this matter subjected to their critical scru- 
tiny. I have, in fact, urged such an investigation ever since it was 
apparent that responsible individuals had doubts as to the adequacy 
of the Bureau’s work on battery additives. There are, nevertheless, a 
number of aspects of the battery-additive matter that can be readily 
discussed here. 

In order to provide a suitable background for my statement on bat- 
tery additives, I would like first to give a brief review of the Bureau’s 
functions and operations and a description of its testing procedures. 

The authorized functions and activities of the National Bureau of 
Standards are given in the act of March 3, 1901, establishing the Bu- 
reau, 31 Statute 1449, as amended by Public Law 619 of the 8st Con- 
gress. These are: 

(a) The custody, maintenance, and development of the national standards of 
measurement, and the provision of means and methods for making measurements 
consistent with those standards, including the comparison of standards used in 
scientific investigations, engineering, manufacturing, commerce, and educational 
institutions with the standards adopted or recognized by the Government. 

(b) The determination of physical constants and properties of materials 
when such data are of great importance to scientific or manufacturing interests 
and are not to be obtained of sufficient accuracy elsewhere. 

(c) The development of methods for testing materials, mechanisms, and 
structures, and the testing of materials, supplies, and equipment, including 
items purchased for use of Government departments and independent establish- 
ments. 

(d) Cooperation with other governmental agencies and with private organi- 
zations in the establishment of standard practices, incorporated in codes and 
specifications. 

(e) Advisory service to Government agencies on scientific and technical prob- 
lems. 


(f) Invention and development of devices to serve special needs of the 
yovernment. 


The activities necessary to carry out the six authorized basic func- 
tions include research and development in all major fields of physics, 
chemistry, metallurgy, engineering, and mathematics. In general, 
the Bureau’s activities can be grouped under either of two major ob- 
jectives: (1) To serve the Government as a scientific laboratory and 
(2) to serve the Nation’s science and industry by establishing and 
maintaining the fundamental standards of science, related instru- 
mentation and measurement methods, and the provision of such 
services as calibration. 

The technologic nature of our economy requires uniformity and 
precision of measurement if, for example, mass production is to be 
feasible. For such reasons, the Bureau’s work in scientific standards 
and measurement represents a cornerstone of commerce, industry, 
and science. These scientific standards range from the meter and 
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kilogram (and the derived yard and pound) to devices that provide 
standard radio frequencies. The number has grown from a few in 
the early days of the century to several hundreds. As science and 
technology have advanced, greater and greater precision has been 
required in basic standards of the classical kind (like length and 
mass) while new fields have opened requiring new standards and 
methods of measurement (like the higher radio frequencies and atomic 
energy ). 

The application of the Bureau’s research, development, and service 
activities 1s diffused throughout all of science, industry, and commerce. 
Most basic commodities hke wheat, steel, and coal are bought and 
sold on a weight basis, for example. The accuracy and uniformity 
of scales for such transactions depends upon the Bureau’s work in 
mass. The Bureau itself, in cooperation with the railroads, calibrates 
master track scales throughout the country. Ordinary weighing 
devices are calibrated against State standards, provided and periodi- 
cally checked by the Bureau. Precision weights for chemical analysis 
are calibrated in the Bureau’s laboratories. Also standard samples, 
materials of precisely-determined physical and/or chemical proper- 
ties, are supplied for reference or control purposes in the Nation’s 
industrial and scientific laboratories. 

The control of dimensions in mass-production industries depends 
upon the standard of length and associated instruments, measurement 
methods, and calibration services. For example, the mass production 
of uniform pistons in the automobile industry depends initially upon 
calipers and micrometers used in the shop. ‘These instruments are 
checked by a given company against its master gage blocks. The 
master gage blocks are periodically submitted to the Bureau for cali- 
bration against the Bureau’s standards. The actual method of cali- 
bration is optical in nature, linked back to the standard meter. 

The diversity in our basic standards is directly related to the 
diversity of our economy. Thus, standards exist and are needed in 
electricity, optics, mechanics, electronics, chemistry, atomic and nu- 
clear physics, and so forth. Their applications take a similar diversity 
of form. Standard radio frequencies, obtained from erystal clocks 
of high precision and associated complex electronic instrumentation, 
are provided through continuous broadcasting over station WWV 
(Maryland) and WWVH (Hawaii). 

These frequencies are used in such ways as the following: Broadcast 
stations use the signals to keep their transmitters in channel; manu- 
facturers of electronic equipment use them to calibrate their oscillators 
and various electronic devices; musical instrument companies use them 
to calibrate the tone of their instruments; utilities use them to control 
the 60-eycle frequency of their electrical generators, ensuring, first, 
that the power produced will be appropriate for the various machines 
that are designed for such power, and, second, that such frequency 
dependent devices as electrical clocks are kept accurate. 

Even medicine and biology depend upon fundamental standards 
in the physical sciences. X-ray standards provide proper dosage infor- 
mation and protection provisions not only for industrial X-ray in- 
stallations but hospital ones. Radioactive isotope standards provide 
a method whereby tracer research can be conducted and also provide 
the dosage and protective information needed for medical therapy. 
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The magnitude of the Bureau’s operations can be appraised from a 
brief look at the operating budget. For fiscal year 1953 the total 
obligations will approximate $50 ‘Mnillion. Of these, about $42 million 
or about 85 percent represents work requested and paid for by other 
agencies of the Federal Government and justified before the Congress 
in the budgets of these other agencies. Within this 85 percent the 
primary effort is on important defense projects for the Army, Navy, 
and Air Force and the Atomic Energy Commission. The remaining 
$8 million or approximately 15 percent represents the budget provided 
directly to the Bureau by the Congress to carry out its basic functions, 

Growing out of the latter portion of the program—that comprising 
the 15 percent—are the calibration, testing and related services, which 
constitute 4 percent of the total activity. The bulk of this activity— 
approximately 3 percent—has to do with calibration services. These 
are services characterized by the comparison of master standards in 
commerce and industry with the national standards (e. g., gage blocks 
that I mentioned from industry are periodically submitted for cali- 
bration, by optical means, in order to ensure that the gage blocks 
provide uniform and accurate measurements). 

The testing of commodities done by the Bureau comprises approxi- 
mately 1 percent of the activity. Most of this commodity testing is 
concerned with checking for compliance of materials purchased by the 
Government with the specification in the purchase contract. The Fed- 
eral system of purchasing, in order to give all businesses a fair and 
equal opportunity to compete for Government contracts, involves the 
issuance of bid documents specifying what the Government wishes to 
purchase. These bid documents contain data describing the item to be 
supplied, and the data must be technically adequate wherever pos- 
sible in order that the proper type of item be purchased and that the 
competing firms be, in fact, bidding to supply the same, desired item. 
Responsibility for specifications and the general procedures rest with 
the General Services Administration. The largest item—totaling 
more than half of this 1 percent of testing done by the Bureau—is 
cement. 

A relatively small part of this small testing program, wherein 
the Bureau acts as a service laboratory for other Government agencies, 
is concerned with tests for agencies having regulatory authorities. 
The total of all regulatory type testing done for these other agencies, 
at their initiation and request, is less than $25,000 per year. In short, 
testing of this kind done by the Bureau comprises less than a twentieth 
of 1 percent of the total NBS program. It is within this category 
that the Bureau’s interest in the battery-additive matter originated. 

Altogether, the Bureau makes about 300,000 individual calibrations 
and tests per year and in addition issues over 30,000 standard samples. 

In the calibration activity, which involves the comparison of meas- 
uring instruments with the national standards for Sosieal measure- 
ment, the Bureau performs a unique service. outta. this service 
is made available not only to other Government agencies but to 
State institutions, industrial and university laboratories, and to the 
general public. In contrast, in the commodity testing activity, similar 
services are frequently available in private testing laboratories; there- 
fore, the Bureau’s work in this area is confined to serving other Gov- 
ernment agencies in connection with their purchasing or regulatory 
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responsibilities. Occasionally a testing problem arises where the Bu- 
reau’s facilities are unique or where its services are desired for referee 
purposes, and under such circumstances a commodity test might be 
performed for the general public. 

The Bureau has no program of endorsing, approving, or condemn- 
ing proprietary products. This fact is frequently not understood by 
the public since we receive many requests for such service which 
have to be turned down. There are also occasional claims of NBS 
approval in the advertisements of some products. These can usually 
be corrected by correspondence. 

The reports the Bureau prepares on tests of materials and products 
for other Government agencies are considered the property of the 
agency for whom the test is made. Consequently, the control of the 
dissemination of the information in these reports is the responsibility 
of the agency requesting the test. Also, the application and inter- 
pretation of these reports to the operating requirements of these 
other agencies is the responsibility of the agency for whom the test 
is made. 

Frequently, in the course of its testing work, the Bureau accumu- 
lates general information on classes of materials and products that 
is of interest and importance to the public. In many of these cases 
publications are prepared for general distribution in which references 
to specific proprietary products is avoided, Occasionally there are 
publications, in which brand-name products are identified, but this 
is done with the consent and cooperation of the manufacturers in- 
volved. A notable example is in the publication of data on the 
acoustical properties of materials. These data are determined at 
the joint request of building and manufacturing groups, and the re- 
sults are of appreciable value to architects and construction engineers 
in their design problems. But even in this case no attempt is made 
to provide an overall evaluation or an approval of a particular item. 
Also in such cases the Bureau does not permit the use of its name 
by manufacturers for advertising or promotion purposes. 

Legal authorization for the publication of information obtained 
by the Bureau in its operations is provided by the basic legislation 
previously mentioned. The act provides for “the compilation and 
publication of general scientific and technical data resulting from 
the performance of the functions specified herein or from other sources 
when such data are of importance to scientific or manufacturing in- 
terests or to the general public, and are not available elsewhere, in- 
cluding demonstration of the results of the Bureau’s work by exhibits 
or otherwise as may be deemed most effective.” 

Since the act specifically refers to a consideration of the importance 
of the data to scientific or manufacturing interests, serious effort is 
made in establishing priorities in the Bureau’s publications program 
to making determinations of such interests. In fact, many of the 
sureau’s publications are initiated as a result of requests from pro- 
fessional groups or associations of manufacturers. In all cases, how- 
ever, there is a careful attempt made to insure that the publication 
will be of broad general interest and that, it will be completely impar- 
tial in the presentation of data, The latter requirement can be largely 
met by confining the reports to st rap ea presentations of scien- 
tific and technical data on the properties of the materials and devices 
investigated. 





214 BATTERY AD-X2 


A laboratory study on the properties of aluminum under a particu- 
lar set of environmental conditions might disclose characteristics for 
aluminum superior to those of steel under the same set of environ- 
mental conditions. The publication of such data would not be con- 
sidered as prejudicial to those interested in promoting the use of steel; 

rather the withholding of such data would be considered prejudicial 
to the interests of the general public and those interested in promoting 
the use of aluminum. In science and technology a specific, reproduci- 
ble observation is a fact that knows no favorites. 

An interesting example of the way the Bureau fits its publica- 
tions program to the interests of the general public is given by a 
report put out sometime ago on hearing aids. The initiation of this 
report was due largely to requests received from medical groups and 
groups interested in the rehabilitation of the hard of hearing. There 
was also some interest in the publication on the part of the hearing-aid 
industry. After the report was distributed, some individuals in the 
hearing-aid industry objected to the report on the grounds that it 
was prejudici ial to their particular interests. Consequently, an ex- 
tensive survey was made of the entire hearing-aid industry as to their 
interest in the report and its general usefulness to the public. Also 
included in this new survey were the groups initially responsible for 
initiating the request for the report. As a result of this survey a 
number of important suggestions were obtained for a revision of the 
report. Consequently, the first report was withdrawn and a revised 
one issued which incorporated a broad consensus of interests and 
usefulness. 

T would next like to discuss briefly some aspects of the Bureau’s 
testing program, particularly in relation to the development of accu- 
rate and reliable testing techniques and procedures. Here it is neces- 
sary to stress the importance of measurement in the progress of science 
and technology. The advancement of science and technology depends 
to a very appreciable extent on observations of materials and devices 
under various environmental conditions. 

In order for these observations to be useful in furthering the prog- 
ress of science, it is essential that they be reduced to numbers so that 
comparisons can be made between the behavior of materials under 
different sets of environmental conditions. Furthermore, it is impor- 
tant that these measurements be expressed in numbers which have 
the same meaning in different laboratories. This, in turn, means that 
we have to have | units and standards for measuring. Providing the 
latter, of course, is a primary and unique function of the National 
Bureau of Standards. Thus, the Bureau, because of its basic function, 
is very intimately concerned with the measurement problem. The 
organization, therefore, gives substantial effort and emphasis to the 
development of accurate and reliable measurement techniques. Appre- 
ciable attention is also given to the development of instruments and 
equipment by which measurements can be made under various environ- 
mental conditions. 

Because of the importance of instruments and measurement to all 
fields of science, most of the major professional societies have standing 
committees assigned to instrument and measurement problems. One 
very important group is the American Society for Testing Materials. 
This national society is an affiliation of leading professional organ- 
izations, and individuals, manufacturers, and consumer groups with 
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interest in the testing problem. The concern of the society is to de- 
velop uniform testing procedures so that when measurements on a 
particular material and device are made in one laboratory, these meas- 
yrements will have a definite and reproducible meaning to an engineer 
in another laboratory. The extent of the Bureau’s interest in the 
important work of the American Society for Testing Materials is 
shown by the fact that a total of over 400 positions on ASTM com- 
mittees are held by Bureau personnel. Of these, 13 represent chair- 
manships of main committees dealing with such diverse subjects as 
magnetic properties, cements, gypsum, asbestos products, pranniasn 
enamel, electrical insulation, spectroscopy, textiles, wax polishes, plas- 
tics, adhesives, and analysis of metals. In addition, 43 other staff 
members are chairmen of working subcommittees or special task 
groups. 

Closely related to this example is the widely recognized fact that 
progress in science and technology is greatly dependent on the free 
interchange of information between specialists. Thus effective im- 
provement of measurement and testing techniques requires collabora- 
tion between the members of groups working on similar and related 
problems. For this reason the Bureau consults and cooperates with 
a wide range of industry and university scientists and engineers on 
a variety of technical. problems of mutual interest. In the battery 
field we work closely with various experts in the battery industry, 
both in the development of new principles and techniques for new and 
improved types of batteries ood in the development of more reliable 
evaluation techniques. 

Another example of the interest and effort the Bureau devotes to the 
development of advanced and reliable testing procedures is shown by 
the formation a few years ago of a statistical engineering laboratory, 
which gives substantial attention to the improvement of the tech- 
niques of experimentation. The statistical quality control procedures 
which have been so widely adopted by industry during the last decade 
are but asmall part of the new statistical tools now proving invaluable 
in experimental work, whether this work is concerned with scientific 
research, engineering, development, testing, or operations analysis. 
These new tools are especially concerned with the achievement of 
objectivity in experimentation, in testing, and in the setting of more 
exacting standards for drawing scientific conclusions. The Bureau 
has taken leadership in applying modern statistical experimental de- 
sign to large-scale laboratory operations and has assembled an out- 
standing staff that has won a worldwide reputation. As a consequence 
this staff has been deluged with requests for lectures, and many o 
the country’s leading universities and other laboratories periodically 
borrow members of this staff. In fact, very frequently, when difh- 
cult, expensive or crucial experiments are involved there is a strong 
likelihood that a visit will be made to the NBS statisticians. The 
Hoover Commission made particular reference to the outstanding work 
of this group. 

As a technical laboratory, the National Bureau of Standards is con- 
cerned with the development of scientific and technical information 
and the analysis and interpretation of such information. As explained 
before, this information should be in a form that can be expressed in 
numbers, with the conditions under which the information was ob- 
tained clearly and specifically defined. Since scientific analysis and 
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conclusions must be based on well-defined observational techniques 
and procedures, it is not possible to give consideration to observations 
of a general qualitative nature and under environmental conditions 
which are poorly defined or not defined at all. 

Very often in scientific or engineering work one is concerned with 
the effect of some modification in the treatment or handling process 
on the behavior characteristics of the material or device under inves. 
tigation. This involves comparative measurements, and whenever 
comparative measurements are important it is essential that there be 
a standard or base to which the measurements can be referred. Since 
we are concerned with the battery-additive matter it will probably be 
best to take this as the example. First, we have to consider what meas- 
urements are of importance in evaluating battery performance. Bat- 
teries are intended to supply electrical energy. Hence, it is important 
to have some criteria by which a battery’s ability to supply electrical 
energy can be measured. This is usually done in watt-hours or ampere- 
hours assuming a constant voltage. The next most important. char- 
acteristic in evaluating battery performance is its probable life. For 
automobile storage batteries this is usually expressed in terms of 
months or years. Another important measurement on a storage bat- 
tery is its efficiency; this involves the ratio of the energy necessary to 
charge a battery to the energy the battery can return in doing useful 
work. Many other types of measurements can be made on batteries, 
such as voltage at the terminals, hydrometer readings. temperature, 
and so forth, but usually those observations are related to attempts 
to measure its ability to supply electrical energy or to its efficiency. 
The rigorous measurement of the life of a battery is somewhat difficult 
and is usually related either to the condition when the battery will no 
longer supply sufficient energy to be useful or when its efficiency be- 
comes so low that it is impractical to operate it further. In general, 
the efficiency of a battery will decrease as it ages, and estimates of the 
expected life of a battery may be made by measurements on the change 
in efficiency with time or with use. 

If now we are concerned with the effect of a particular addition to 
the electrolyte of a battery on its performance, we must first of all 
have a measure of the performance to be expected without the change 
in the electrolyte. This means that we must have measurements on 
2 groups of the batteries: 1 in the original or unchanged state and 1 
containing the modification which is to be evaluated. It is further 
important that the subsequent exposure or handling conditions of the 
two groups of batteries be as nearly alike as possible, since changes in 
environmental conditions might themselves affect the measurements 
on performance. Also, it is important that the two groups of batteries 
in their initial state be as nearly alike as possible. If there are uncon- 
trolled variations in either the initial conditions of the two groups of 
batteries or their subsequent exposure conditions, it will be necessary 
to take observations on large numbers of batteries in the hope that the 
individual differences either in initial condition or subsequent exposure 
will be averaged out. In planning experiments to insure that such 
conditions are met it is possible to make appreciable use of modern 
developments in the statistical design of experiments, as the Bureau 
has done. 

If one is able to discover in controlled iaboratory experiments of 
the sort just discussed, an effect which offers improvement in battery 
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performance it would next be necessary to extend the tests to be sure 
the effect or improvement still persists under the more rigorous con- 
ditions of actual use. This would probably involve what have been 
commonly referred to as field tests. There has been some criticism 
of the Bureau’s work on battery additives, because we have not as of 
the present time resorted to field tests. The Bureau has, however, 
had extensive experience in field-testing procedures and in the de- 
velopment and evaluation of field-testing procedures for a variety of 
purposes. One of the most important of these is in the ordnance work 
which the Bureau has done for many years for the Department of 
Defense. In the development of a new ordnance device the field test 
is the final stage of evaluation and approval. The field test, however, 
is not resorted to until some improvement or effect is developed in 
the laboratory which would then make the field tests worthwhile. 
The field test usually differs from the laboratory test in that the en- 
vironmental or exposure conditions are either more severe than can 
be provided in the laboratory or more realistic than can be dupli- 
cated. The Bureau has not resorted to field tests with battery addi- 
tives, because it has not been possible to find in the laboratory any 
effect which is related to the normal use of lead-acid batteries. If a 
pertinent effect were found in the laboratory, then a field test. might 
be necessary before a final evaluation could be obtained. Since, how- 
ever, no worthwhile effect has been found in the laboratory it has 
been concluded that the field tests would serve no useful purpose. 
Furthermore, in field testing, large variations in environmental con- 
ditions are likely, and it requires much more extensive planning, 
larger samples, and more rigorous analysis of the data to obtain re- 
sults of rehability and significance. 

The Bureau’s work on batteries goes back to the very beginning of 
the organization, at which time it dealt with work on the primary 
standard of electromotive force, the volt. This standard was derived 
from a cell of very special construction called the Weston standard 
cell and throughout the years there has been appreciable work in im- 
proving the stability and reliability of the standard cell and on meth- 
ods for measuring the voltage of the standard cell with greater accu- 
racy. Other work on batteries has involved investigations of the 
fundamental processes of converting chemical energy into electrical 
energy and in the development of a variety of types of batteries for 
specialized applications. An example in the latter category is the 
development of a special reserve-type battery for use in radiosondes, 
the devices with which information on weather phenomena in the 
upper atmosphere is obtained reliably, quickly, and efficiently. In 
the reserve battery for the radiosondes it was necessary to obtain a 
battery very light in weight, of extremely long shelf life, and capable 
of operating at the very low temperatures of the upper atmosphere. 
Other work in the development of batteries has involved applica- 
tions to a number of specialized military requirements such as use in 
aircraft, in guided missiles, in submarines, and in proximity fuzes. 
Thus, our staff is constantly alert and experienced in the develop- 
ment of new and better batteries. 

Closely related to our work on the development of batteries is our 
work on devising improved instruments and techniques for the evalu- 
ation of batteries. Many of the batteries purchased by other Govern- 
ment agencies for their particular needs are ordered to conform to 
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specifications designed to meet the particular requirements of the 
using agency and to insure that the Government obtains the highest 
quality at the lowest cost. In order to determine conformance of bat- 
teries with specifications, it is naturally necessary to have well-estab- 
lished techniques for testing and evaluating battery performance, In 
these activities the other Government agencies have drawn exten- 
sively on the staff and facilities of the National Bureau of Standards 
for assistance. 

The Bureau’s work with battery additives, materials intended to im- 
prove the performance of lead-acid type storage batteries, goes back to 
the early 1920’s. A technical paper summarizing the results of these 
early investigations was published in the transactions of the American 
Institute of Electrical Engineers in 1925. Around this same period 
the Federal Trade Commission made its first request to the Bureau for 
the evaluation of an additive to determine if it conformed with the 
advertising claims made by its manufacturer. Also in 1925 the Bureau 
issued in its Technical News Bulletin a brief statement discussing 
the effect or absence of effect of battery additives on the performance 
of lead-acid storage batteries. During the next 6 years a number of 
other additives were examined for such agencies as the Federal Trade 
Commission, the Post Office Department, and the Navy Department. 
During this interval numerous requests for information on additives 
were received by the Bureau from the general public and in 1931 a 
mimeographed leaflet was prepared in order to facilitate the problem 
of replying to these inquiries. This leaflet was designated as Letter 
Circular 302 and entitled “Battery Compounds and Solutions.” The 
leaflet provided some general information about battery additives and 
pointed out that the Bureau had found none of them to be effective in 
improving the performance of batteries. From 1931 to the start of 
World War IT nine other battery additive materials were investigated 
either for the Federal Trade Commission, the Post, Office Department 
or Members of the Congress. Most of these consisted primarily of 
combinations of sodium and magnesium sulfates, commonly known, 
respectively, as glauber salt and epsom salt. During World War II 
and since, 15 new additives were tested by the Bureau (some for a sec- 
ond time) for other Government agencies. Again most of these con- 
sisted of mixtures of sodium and magnesium sulfates. The Bureau 
also investigated a large number of materials considered as possible 
corrosion inhibitors to see if any of them would curtail the sulfation of 
lead-acid storage batteries that oceurs on storage. This latter study 
was undertaken to determine the best means to recondition or store 
lead-acid batteries that were in surplus at the termination of World 
War II. Included in this latter test were again sodium and magnesium 
sulfate mixtures; they were found not to be beneficial. In response 
to the continuing demand for information from the public about bat- 
tery additives, Letter Circular 302 was reissued in 1949 with only minor 
variations from its original form. 

The first recorded contact at the Bureau with the Battery Additive 
AD-—X2 occurred in April 1948 when Dr. Merle Randall, consultant 
of Pioneers, Inc., wrote to Dr. George W. Vinal, the Chief of the 
Bureau’s Electrochemistry Section. Dr. Randall described AD-X2 
(it was then called Protecto-Charge) as a powder mixture of anhy- 
drous sodium sulfate and slightly basic nearly anhydrous magnesium 
sulfate and he claimed that this combination of the salts yielded re- 
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sults appreciably different from ordinary mixtures of the two salts. It 
might > of interest to point out that in this letter Dr. Randall claimed 
that the additive was an invention of one Donald Kiefer, the patent 
rights to which had been acquired by Mr. Jess M. Ritchie, president of 
Pioneers, Inc., the company which manufactures the additive. Dr. 
Vinal deferred replying to Dr. Randall’s letter and again in June of 
1948 Dr. Randall wrote Dr. Vinal, reemphasizing and expanding the 
claims made for this material in his first letter. Included with his 
second letter was a special test which we have subsequently called the 
Randall test and which was claimed to be a very severe test for these 
additives and which yielded “striking results.” There followed dur- 
ing the next month several letters between Dr. Vinal and Dr. Randall 
in the last of which Dr. Randall stated, “I do not wish to unduly pro- 
long our conversations” which Dr. Vinal apparently interpreted as an 
opportunity to break off the correspondence since the latter was unan- 
swered. In these comments Dr. Vinal attempted to point out to Dr. 
Randall where some of his claims were not in accordance with accepted 
theory and in which Dr, Randall indicated that the statements made 
in the Bureau’s Letter Circular 302 were true for all other additives 
but not for AD-X2. Also, in one of Dr. Randall’s letters of July 
1948 was a statement that in one experiment with these additives, 
treated batteries had remained in service without a single failure for 
as long as 17 months. This is interesting in the light of more recent 
statements that the additive was not invented until the fall of 1947. 
Late in 1948 the Bureau received inquiries about Mr. Ritchie’s product 
from two new sources. Senator Knowland sent to Dr. Edward U. 
Condon, then Director of the Bureau, a file forwarded to him by Mr. 
Ritchie with the request, “if in line with the policy of the Bureau of 
Standards, it would be appreciated if such a test could be made so that 
this product could stand on its own merits.” Mr. Jack A. Harris, 
then general manager of the Better Business Bureau of Oakland, 
Calif., wrote to Dr. Vinal requesting that the Bureau make a test of 
AD-X2. Also there had been correspondence with the National Bet- 
ter Business Bureau requesting guidance in handling claims that 
AD-X2 should be exempted from the general statements of battery 
additives in Letter Circular 302. 

In Dr. Condon’s reply to Senator Knowland, he pointed out that 
tests on the material were currently being made by the Signal Corps 
Laboratories at Fort Monmouth and by the New York and Mare Island 
Navy Yards, and, accordingly, tests by the National Bureau of Stand- 
ards were probably unnecessary. 

About the ist of January 1949 the Bureau had started a series of 
tests on another battery additive for the Federal Trade Commission 
and it was decided that it might be of interest to run along with these 
tests an evaluation of AD-X2. Samples which had been transmitted 
by the Oakland Better Business Bureau were used for this purpose. 
Part of these tests included careful chemical and physical determina- 
tion of the constitution and structure of AD—X2 since Dr. Randall’s 
letters had claimed that the combination in AD-X2 had unique prop- 
erties and was not a simple mixture of sodium and magnesium sulfates. 
The Bureau’s tests have shown that the material is primarily a simple 
mixture of sodium and magnesium sulfates and that there is no evi- 
dence of a compound or alum structure. The analysis also showed a 
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number of trace elements but for the most part these are the same 
trace elements usually found in varying amounts in commerce! ial grades 
of sodium sulfate and magnesium sulfate or in the normal battery 

electrolyte. It is also pertinent to note in connection with the claim 
of the uniqueness of the composition of A D-X2 that our analyses have 
shown variations between samples as high as 19 percent in ‘the ratio 
of sodium sulfate in AD-X2 to the magnesium sulfate. The ratio of 
the quantities of trace elements also vary appreciably. 

The results of these tests showed that the effect of AD-X2 in a 
battery electrolyte was no different than that of other mixtures of 
sodium and magnesium sulfates and that none had any measurable 
effect on the performance of a lead-acid storage battery. ‘Two testing 
procedures were used. One was the Randall test. w hich was claimed 
by Mr. Ritchie’s consultant to yield striking results; the other was 
a modified life-cycle test, similar to the st: andard test which i is widely 
used to estimate the life of a storage ven under normal use con- 
ditions. A life-cycle test is used by the Government in its specifica- 
tions for the purchase of batteries for its own use. 

The results of these investigations which were begun in January 
1949 were ultimately incorporated in the Circular No, 504, Battery 
Additives, issued in January 1951, copies of which have been fur- 
nished to all members of your committee. 

Preparation of the material for Circular 504 was initially planned 
as a revision of Letter Circular 302. The incentive for this revision 
was provided partly by the National Better Business Bureau in order 
to have a more thorough and up-to-date statement on the subject of 
battery additives. Requests for the revision for the circular began 
in June 1948, apparently largely as a result of representations made 
to the National Better Business Bureau by Pioneers, Inc., that AD-X2 
should be exempted from any general statements made about battery 
additives. Correspondence and discussions as to what the new cir- 
cular should contain continued for many months, and interim state- 
ments were prepared for the National Better Business Bureau in 
March of 1949, and Apr il and July of 1950. The first of these made 
no reference to specific brand-name products, but the latter two made 
specific reference to AD-X2. This deviation from the usual practice 
was at the request of the National Better Business Bureau in order 
to reply to statements made by the proponents of AD-X2 that the 
generalization made in prior bulletins did not apply to that product 
and that it had not been tested by the Bureau. Here it is interesting 
to quote from a letter from the Oakland Chamber of Commerce to 
the National Better Business Bureau, a copy of which letter was sent 
to NBS by the chamber: 

We realize that, for the protection of the public, your pamphlet, Battery 
Compounds and Solutions, has a definite place, and, were it not for the pamphlet, 
there would be more evidence of the existence of the “battery-dope racket.” 
However, Pioneers, Inc., should, in our opinion, be definitely excepted as regards 
such publication. With all due respect to the National Bureau of Standards, 
whom you quote in your pamphlet, we feel that they have not been exactly 
cooperative regarding the product “AD-X2” manufactured by Pioneers, Inc. 


This quotation is interesting in two respects. First, as to the claim 
that there is a battery-dope racket and that technical information 
such as was supplied by the ‘National Bureau of Standards to the 
National Better Business Bureau serves a useful purpose. Second, 
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‘s the reference that the National Bureau of Standards has been unco- 
erative. There have been many similar statements from other pro- 
onents of Battery AD-X2 regarding not only lack of cooperation 
uit even unfairness on the part of the Bureau. I would like briefly 
o examine this phase of the problem. 

First, every action which the Bureau has taken with respect to the 
testing of AD-X2 and the dissemination of information with respect 
thereto has been brought about as a direct consequence of the repre- 
sentations and pressures of the proponents of AD-X2. The Bureau 
became aware of the existence of the product first by approaches 
made by the manufacturer, and initially declined to make any tests 
on it because there was no reasonable evidence that the product was, 
in fact, different from any of the other numerous additives the Bureau 
had previously tested, and also because the Bureau does not evaluate 
proprietary products for individual manufacturers. The initial tests 
made by the Bureau came about largely as a result of inquiries and 
suggestions from the Oakland Better Business Bureau and from Sen- 
itor Knowland, their inquiries in turn being instigated by Pioneers, 
Inc. The subsequent dissemination of information about battery 
additives came about largely as a result of pressures applied to the 
National Better Business Bureau to make unwarranted exceptions in 
the case of Battery AD-X2. 

In March of 1950, the Federal Trade Commission requested the 
Bureau to make tests on AD-X2. A report was sent them on May 
11, 1950, incorporating the results of the tests which had been initiated 
in January 1949. Late in 1951, many members of the Bureau staff 
gave testimony at the Federal Trade Commission hearing on still 
another additive and, at that time, members of the Commission stated 
that they wanted further tests made from samples submitted by the 
Oakland Better Business Bureau and not by FTC. The Commission 
formally requested the additional tests in February 1952, and a report 
based on this new series of tests was submitted in July 1952. 

In September 1951, the Post Office Department requested tests on 
AD-X2, The Bureau submitted a report in December 1951 again 
based on results of tests obtained on the sample submitted by the 
Oakland Better Business Bureau. Following receipt of this report, 
the Post Office Department also requested additional tests on samples 
submitted by them. Accordingly, the National Bureau of Standards 
initiated still another series of tests of AD-X&. 

The results of the tests made for these two agencies disclosed no 
beneficial effect of the additive on the operational characteristics of 
lead-acid storage batteries. The major testing procedure used in the 
investigations for the Post Office Department and the Federal Trade 
Commission was the Randall test which has been referred to earlier. 

Beginning in July 1951 the Bureau began receiving numerous let- 
ters from Members of the Congress requesting information about 
AD-X2. In general, these letters were instigated by various dis- 
tributors of Pioneers, Inc., through writing to their Senators. During 
the last half of 1951, 28 Senators and 1 Congressman transmitted 
queries about this material. In 10 cases, second letters were involved. 
and in 1 case, a third letter was received during this period. To facili- 
tate the handling of these inquiries, the Bureau prepared in August 
1951 a mimeographed leaflet touching on many of the common points 
in the letters. An indication of the motivating force behind this 
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letter-writing campaign can be seen from the following excerpt from 
a nine-page “memorandum of August 21, 1951, sent from Battery 
AD-X2 Plant No. 236 to “all distributors, prospective distributors, 
and interested parties” on the subject National Bureau of Standards 
versus Battery AD-X2: 


We are now trying to bring to bear sufficient pressure to cause a Senate inves- 
tigation of the National Bureau of Standards. We certainly have reason to 
believe that an investigation and perhaps a shakeup are in order. A few days 
ago, about the time that all distributors of Battery AD-X2 were writing their 
Senators, Dr. Edward U. Condon, for many years the Director of the National 
Bureau of Standards, suddenly resigned. We believe that this is significant 
and we like to believe that we had something to do with the resignation 


Most of the letters from the Congress were routine memoranda 
transmitted with the letters they had received from distributors in 
their areas. Others suggested the desirability, if possible, of the 
Bureau’s making additional tests in order to settle the controversy. 
For example, the following request was received from the then Senator 
Nixon in February 1952: 


On January 24 you forwarded a copy of your reply to Mr. Jess M. Ritchie, 
president, Pioneers, Inc., with reference to the controversy existing on the test- 
ing of battery additives. 

As you will recall, Mr. Ritchie is the manufacturer of AD-X2, which he con- 
tends has been under condemnation by certain publications of the Bureau of 
Standards. 

It is my understanding that essentially the arguments put forth by Mr. 
Ritchie are, first, in the testing of selected battery additives, including AD-X2, 
the tests are not conducted under conditions that exist in actual practice; sec- 
ond, that in proclaiming the nonutility of battery additives based on these tests, 
AD--X2, to say the least, is indirectly condemned. 

The evidence, as I see it, is conflicting. On the one hand, there is a history of 
a successful use of this product over a substantial period of time and on the 
other, repeated tests that result in unfavorable decisions. 

In view of the extensive correspondence and discussions which have taken 
place as a result of these claims, it is my desire to resolve this disagreement once 
and for all. Therefore, I would appreciate your advising me of the methods 
which might be pursued to conclude this controversy in a manner which would 
convince any reasonably minded individual. 

In March 1952 the executive director of the Select Committee on 
Small Business of the House of Representatives made the following 
request : 

This is in further reference to the complaint of Mr. Jess M. Ritchie, president, 
Pieneers, Inc., Oakland 12, Calif., relative to the refusal of the Bureau of 
Standards to approve his battery AD-X2. 

Because of the claims of Mr. Ritchie and the evidence of wide acceptance of 
this product, I am requesting that you make a new test of his product and submit 
a report on specific results of your testing. 

As a result of interest of the Members of the Congress and also as a 
result of communications I had been having with “Mr. Ritchie since 
December 1951, I agreed in May 1952 to run a new series of tests on 
Battery AD-X2, using a test procedure which Mr. Ritchie guaranteed 
would demonstrate the merits of his product. One of the major claims 
made by the distributors of AD-X2 in their letter-writing campaign 
to the Congress was that the testing procedure which had been used by 
the Bureau was not suitable to disclose the merits of the battery addi- 
tive. Although I had no reason for questioning the adequacy of the 
test proc edures the Bureau had used previously, I had hoped that by 
using a procedure described by him, the matter could be settled de- 
cisively for all concerned. A report describing the testing procedure 
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and the results obtained therefrom had been furnished to members of 
vour committee. 

“ An essential feature of this test which was carried out in June 1952 
was that the batteries which were used for the test were to be disas- 
sembled and inspected by Mr. Ritchie or his representative and re- 
turned to the Bureau as suitable for complying with the objectives of 
the test. This was done by Mr. Ritchie and Mr. F. A. Harrel in the 
latter’s battery shop in Arlington, Va. Mr. Ritchie did say that these 
batteries were not as badly sulfated as he had hoped, but that he did 
believe them suitable for the test. Most certainly the test would not 

ave been conducted if he had not given such assurance. 

Incidentally, the batteries were obtained from another Government 
agency as nonusable batteries and the representatives of this agency 
told representatives of the Bureau that they had not made prior un- 

ccessful attempts to charge the batteries. There was definite evi- 
dence when the batteries were disassembled and inspected that prior 

ittempts had been made to charge them. This was concurred in both 
by the Bureau’s representative and Mr. Ritchie. All of these batteries 
took a good charge, and there was definitely no superiority in the 
performance of the treated over the untreated batteries. 

Here I believe that it is important to point out that had we put 
\D-X2 in all of the batteries rather than in just half of them, we 
would have duplicated the experience reported by most of the pro- 
ponents of AD-X2. Here was a group of batteries which a prior 
owner had claimed would not take a charge. AD-X2 was put into 
one-half of them, and they took a charge. However, nothing was 
put in the remaining half, and they also took a charge and performed 
just as effectively as the treated batteries. 

Some minor deviations were made in the testing procedure in the 
interests of expediting the test and insuring uniformity in the han- 
dling of the treated and untreated batteries. Most of these deviations 

volved technical considerations, but which could not conceivably 
make any difference in the outcome of the tests. In any case this is a 
point which the National Academy Committee is qualified to settle 
very promptly. In the test there were two groups of treated and un- 
treated batteries. 

In accordance with Mr. Ritchie’s specification one group was to 
be examined visually and manually for the physical condition and 
appearance of the battery plates after the charging process was com- 
pleted. The other group was to be tested for electrical capacity. For 
the group which was to be subjected to visual inspection, Mr. Ritchie 
claimed, for the treated batteries— 

The paste will be found to be soft and porous, and the active material in both 
the positive and the negative plates will be found to be in firm contact with 
the grids. There will be little peroxidization of the grids in the positive plates. 
There will be no warping or buckling of the plates and little shedding. The 


overall appearance of these batteries will indicate many months of useful 
service, 


He claimed that for the untreated batteries: 


It will be noted that the positive grids are largely, if not entirely, peroxided 
out in the positive plates and that the plates will disintegrate under pressure 
and twisting. The active material in the negative plates will be found to be 
pried loose from the grid which will cause it to be chunky and sandy. (The 
plates may or may not be warped.) Shedding of the active material from the 
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plates will be considerably heavier than in the treated batteries. The condi- 
tion of these batteries, if they were truly sulfated at the beginning, will show 
that they have little, if any, life expectancy, or they may be inert. 

The attempt to verify these claims was made by a group of judges, 
including Mr. Ritchie and an assistant of his. None of the judges 
knew which plates came from treated and which from untreated 
batteries; they were asked merely to compare the plates and to rate 
them. None of the judges, including Mr. Ritchie and his assistant, 
was able to tell any consistent difference between the treated and 
untreated batteries. 

Also in the group tested for electrical capacity there was no consist- 
ent or significant superiority of the treated over the untreated bat- 
teries. It is important to emphasize that in this series of tests the 
personnel conducting the tests did not know which batteries were 
treated and which untreated. This procedure provided a very effec- 
tive means of insuring complete objectivity in running the test be- 
cause if, by any remote chance, bias happened to be present on the 
part of an observer he would not know where to place his bias. Cri- 
teria for the modern design of experiments strongly recommend such 
a procedure whenever possible. After all the observations were taken 
both on the group of batteries for electrical tests and the group for 
visual inspection of the plates, the information was turned over to 
the Bureau’s statistical engineering group, previously mentioned. 
These analysts were first directed, also without knowledge as to which 
batteries were treated, to look for evidence of two groups of batteries 
with distinct performance characteristics. Had the additive produced 
a real effect on battery performance, this would have been possible. 
When no pattern of this sort developed, the analysts were next pro- 
vided with the information as to which batteries were in each two 
groups, but not told which group was treated. After analysis showed 
no significant difference between the two groups they were told which 
group had been treated and they proceeded with the preparation of 
the report. 

A report on the results of these tests was submitted to the Small 
Business Committees of the House and Senate, and to other Members 
of the Congress who had been interested in the matter. Mr. O’Connor 
of your committee had requested that we make every effort to expedite 
the report and as a result it was distributed before a sufficiently thor- 
ough check had been made for transcription and typographical errors, 
These were checked later on a low priority basis and in September cor- 
rection sheets covering the errors were sent to all recipients of the 
report. It should be noted that the errors were all trivial in nature 
and in no way modified the conclusions of the report. 

We had fully hoped that this report would dispel all doubt as to 
whether battery additives of sodium and magnesium sulfates were 
beneficial to the operation of lead-acid storage batteries. This, how- 
ever, proved to be a false hope since the proponents of AD-X2 began 
looking for minor flaws in the report and the testing procedure, ignor- 
ing the major conclusions of the report. As a result of the dissatis- 
faction on the part of the proponents of Battery AD-X2, Mr. O’Con- 
nor asked me later in the summer if we would be willing to run still 
another test. I informed him that we would attempt to run one under 
two conditions, first that 1t be designed to establish some pertinent 
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factor not included in the tests run the preceding June, and second, 
that Mr. Ritchie would furnish for the tests batteries which would 
not take a charge. Also during this period we had frequently pointed 
out that if the claims made for the Battery AD-X2 were true then 
it certainly should be possible to relate these claims to some pertinent 
phenomena which could be consistently measured and reproduced in 
the laboratory. 

As a result of these discussions with Mr. O’Connor, a meeting was 
set up at the Bureau late in September to discuss possible future tests 
and also to hear reports from Dr. Harold Weber, of the Massachusetts 
Institute of Technology, on an effect he had found due to the intro- 
duction of Battery AD-—X2 in a storage battery. No definite conclu- 
sions were reached at this meeting about subsequent future tests, 
ilthough the possibilities of carrying out additional tests both at the 
Bureau and at MIT were discussed. It was, however, generally agreed 
that the possibilities for additional tests would be further pursued 
and also that Dr. Weber would furnish the Bureau a copy of his 
test results and of the experimental procedure by which they were 
obtained. Following receipt of this information the Bureau’s statis- 
ticians were to give Dr. Weber an estimate of the number of samples 
necessary to establish definitely the existence or nonexistence of the 
effect reported by him. It should be noted that the effect reported 
by Dr. Weber was not observed under normal operating conditions 
hut only when the normal electrolyte in the battery was dumped and 
replaced with a very dilute solution of sulfuric acid. Specific infor- 
mation as to Dr. Weber’s testing procedure and results was not re- 
ceived by the Bureau until the MIT report was released by the Senate 
in December 1952. 

At the September meeting there was some discussion about Bureau 
participation in MIT tests if such tests took place, but no definite 
decisions were reached. When the Bureau was informed that MIT 
was planning to make tests and invited to have observers present, it 
was concluded after some serious deliberation that it would be better 
if the Bureau did not participate in these tests. A major factor in- 
fluencing this decision was Mr. Ritchie’s attitude toward the Bureau 
and Bureau personnel. He stated emphatically at the September 
meeting that he would believe no results which were not favorable 
to his product and that he did not believe Bureau personnel could be 
depended on to give a fair test. In our desire to bring this controversy 
to a satisfactory close, we concluded that it would be better if MIT 
carried out its tests completely independently. 

Following receipt of a report of the MIT tests a new series of 
tests was started in the Bureau in an effort to determine the repro- 
ducibility of the MIT test results and their applicability to normal 
storage-battery operation. The major results of these subsequent in- 
vestigations were incorporated in a report made to the House In- 
terstate and Foreign Commerce Committee on February 10, 1953. 
This latter committee has legislative jurisdiction over the functions 
of the National Bureau of Standards and in connection with a review 
the committee made of the Bureau’s functions in February, this 
report was requested by the chairman of the committee. A major con- 
clusion of the Bureau’s investigations with respect to the effect re- 
ported by MIT is that the e-fect is observable in the batteries only with 
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electrolyte of extremely dilute acid concentration, so dilute in fact that 
it appears to be of no significance whatever in normal storage-bat- 
tery operation. 

Subsequent to the preparation of the report for the House commit. 
tee, Bureau scientists sought to find more information as to the basic 
mechanism of the effect reported by MIT. These subsequent investi- 
gations have shown very definitely that at extreme acid dilutions, as 
well as at normal acid concentrations, the addition of sodium and 
magnesium sulfate mixtures inhibits the charging process by a small 
but definitely measurable amount. Thus it now appears that these 
mixtures inhibit rather than assist the reduction of sulfation in lead- 
acid storage batteries, although in normal operation the effect is so 
small as generally to be nonobservable. The effect reported by MIT 
is one of enhancing the discharge of the battery at extremely dilute 
acid concentrations. Thus, under these unusual conditions the ad- 
ditive inhibits the charging process but so facilitates the discharging 
process that there appears to be a gain. This apparent gain, however, 
1s a delusion because it is encountered only in the part of the discharge 
process where there is insignificant useful energy left in the battery. 

These later results of the Bureau together with its prior tests on 
AD-X2 have been summarized in a detailed report which will be made 
available to the committee set up by the National Academy of Sci- 
ences. The report could also be made available for the record of 
this committee if the chairman so desires, 

The Bureau’s experience with battery additives is not unique, since 
other laboratories both within and without the Government have also 
investigated them and for the most part as far as we have been able 
to determine, arrived at similar conclusions. I believe your com- 
mittee is familiar with most of these other investigations since many 
of them were criticized in your release last December. I do not believe 
it appropriate for me to comment on the work in these other labora- 
tories. Rather, I believe that if the committee is interested, it might 
call individuals responsible for these other tests and have them tell 
you about them here. 

In conclusion. I would like to emphasize that throughout the 
period of its experience with battery additives, the Bureau has been 
motivated by one major purpose: the determination of scientific infor- 
mation. In other lo we have been primarily concerned with 
determining the measurable effects produced by the addition of these 
agents to the electrolyte of the battery, and relating these measured 
effects to battery performance. We would welcome the discovery of 
any phenomena which would clearly and unmistakably improve 
storage-battery performance. Our work with battery additives has, 
almost in its entirety, been done as a service to other agencies of the 
Government. Most work of this sort is considered a chore. We do 
not seek it but we do welcome the opportunity to be of service. Fur- 
thermore, we recognize that the Bureau is not infallible. We have 
made mistakes in the past and expect to make mistakes in the future. 
It is, however, important that when mistakes are made that we correct 
them promptly and take measures to insure that similar mistakes do 
not occur again. If we did not remain open-minded to the correction 
of past errors and to the acceptance of new ideas, we would imme- 
diately lose that objectivity which is necessary to the vigorous and 
healthy operation of any scientific laboratory. 
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We at the National Bureau of Standards are hopeful that the inves- 
tigations of this committee and of the National Academy Committee 
will settle this matter conclusively and finally. We have tried to the 
best of our ability to be thorough and accurate in our studies. If, 
however, these investigations develop any scientific or technical infor- 
mation that is pertinent to this matter and which we have overlooked, 
we will have no hesitancy in considering the new data and amending 
our conclusions if these new data provide a sound scientific basis for 
such action. Thank you. 

The Cuatrman. Dr. Astin, how long a period of time was required 
io run the test on that group of batteries that was delivered to your 
laboratory for the purpose of the test? 

Dr. Astrn. I think the charging period was about 4 to 5 days, and 
then there were a similar number of days on the discharging period, 
It was the better part of 2 weeks for the actual laboratory investi- 
gations. 

The CuatrMan. But you never went out in the field or put a battery 
in the field under normal conditions and then watched the result of 
that battery over a period of 18 or 20 months or the normal life of 
the battery ? 

Dr. Astin. That is correct. 

As I explained in my general statement, Senator, the custom is to 
resort to a field test after you have something you want to prove. In 
field tests the variables are much harder to control—that is, take the 
case of 2 automobiles in which the battery of 1 is treated and the bat- 
tery of the other untreated. I think we are all aware of the fact that 
inless very rigorous control is maintained the environment or condi- 
tions—exposure conditions—to which the two automobiles would be 
subjected would vary appreciably. Those variations could very 
likely affect the performance of the battery so if one ran a field test 
it would probably take about 50 cars to get a good sample, and then 
one would have to provide periodic checks on the conditions of the 
battery and make some effort to insure uniformity in their operation, 
and it would also, of couse, take much longer, and we have not run 
a field test because we don’t consider it necessary. We have con- 
sidered —— 

The Carman. The only reason I asked this question, Dr. Astin— 
and I, not being a battery expert, therefore, cannot speak from any 
knowledge of experience, and not being a chemist I have absolutely 
10 knowledge of what any chemical compounds might or might not do 
to a battery cell—but in the period of 2 weeks’ time there was a week 
of charging and then a week of discharging—that would not be too 
great a length of time. 

Of course, to a chemist and those who would understand all the 
functions of that chemical compound, I would imagine that you could 
determine by all your technical devices as to whether there was any 
deterioration greater in the cell of a nontreated than that of a treated, 
but 2 weeks is not a long time for a period of charging for 1 week 
and of discharging for another week, whereas the life of that battery 
in the field might be 18 or 20 months or 2 years, and I have learned 
from experience in personally caring for batteries that they probably 
would run 3 years. 

Under those circumstances do you think an additive might possibly 
show some beneficial effect if it was in the field under the normal 
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general usage? The only reason I ask that question, Doctor, is that 
here on the table, between you and me, are copies of purchase orders 
from one firm over a period of several years. We, being practical- 
minded individuals, know that there would have to be performance 
experience that would indicate that it was beneficial or no man would 
be foolish enough, operating a fleet of motors, to continue purchasing 
the additive. That is a disturbing factor that I have been faced with 
throughout all this controversy. 

I inherited the controversy. I was not aware that there was a 
controversy between the Bureau of Standards, the Small Business 
Committee, or Mr. Ritchie, until I returned to Congress the first of the 
year and, as a member of the committee, I was given a report about 
it. Then, when I assumed the chairmanship of this committee, I 
was faced with all of the embarrassments and the problems in which 
the question involved the committee. 

When I examined the purchasing orders—and knowing that the 
American businessman is not fooled very often—you can fool him for 
a little while, but you do not fool him for very long—I realized no 
man operating a fleet would go back and pay $3 to condition a battery 
when the actual cost of the battery did not represent $24 to him if he 
was buying it wholesale. 

Now, those are the bare positive facts with which we are confronted, 
and it is facts that I am endeavoring to uncover by these hearings. 
That means more to me than a technical test of a group of chemists 
standing over a bench in the laboratory where you can say that this 
did not break down and it did not have the effects that Mr. Ritchie 
said it would have. 

I look at the businessman who had to spend the money, and if he 
has used that over a period of 3, 4, or 5 years, that man knows whether 
he got $3 worth or whether he did not. That is the factor with which 
you and I have to concern ourselves. 

Dr. Astin. I can see, Senator, that that problem is one that would 
give you concern. However, we have taken the point of view that if 
the material performance does anything useful in the operation of a 
battery, then we should be able to relate it to some performance 
characteristics that can be measured. That has proved completely 
fruitless, I mean any pertinent effect, I should say. 

The Cxarrman. Doctor, I want to believe in the Bureau of 
Standards. 

Dr. Astin. I think I might give you some hints as to some of 
the possibilities as to why there are satisfied users, and I have no 
doubt that there are. 

In the first place, most people are not battery-conscious ; most people 
don’t take care of their batteries. Other people will turn in batteries 
long before the useful life of the battery is up, and just in the case 
of insurance. 

Supposing a person buys a battery that has an 18-month guaranty. 
At the end of 15 or 16 months he will say, “The guaranty period on 
this battery is just about up. It might go bad on me; I don’t want it 
to go bad, and I will turn it in.” 

If, however, he had put in some material which was expected to 
prolong the life of the battery, I think the chances are that he would 
keep it until the battery went bad, so that I feel that there is sort of 
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e psychological factor that may account for the apparent advantage or, 
let us put it this way, account for the satisfaction of users. 

The Caarmman, Dr. Astin, if I may interrupt at that point, that 
is absolutely true if a person has the means, so that $24 does not 
mean anything to him. But, assuming now, as another example, that 
a man had used the battery and the battery failed him in the car, and 
he took it to the garage and the garage said, “Well, the battery is rather 
weak, and we will give it a hurried charge, and I guess it will take 
care of you for the time being,” and then nately made mention 
of this additive, and he poured that additive into each cell, and they 
added enough water to fill the cell, and then they give that hurried 
charge, and the man went on for another 6 months and never had 
another problem, would that be conclusive evidence that the com- 
pound had something to do with the battery ? 

Dr. Astin. No. 

The Cuarrman. Do you disagree? 

Dr. Astin. You would have to have two batteries just alike. 

The Cuarrman. No, Doctor. Here is a battery that had lost its 
ability to perform. A competent battery man, who had subjected the 
battery to the instrumental test, says, “Well, your battery is pretty 
weak; there isn’t much left in it, but maybe if you can’t afford to 
make the exchange, we will give it a quick charge, and it will probably 
carry you along.” Then through some happenstance somebody talked 
to him about the AD-X2 and they made the application, and the 
battery continued to perform for many months, and perform satis- 
factorily. What would you want to do? Tell that man that he 
should not use it, it was fraudulent; or let the man go on and buy 
the compound and revive his battery for 6 months? 

Those are the commonsense problems that this committee is faced 
with, and we do not know the answers; and if we ask you questions, 
we are not interrogating you to destroy the prmeacy of your statement, 
but we are trying to comb for the last morsel of evidence as to whether 
this man should be denied the right to package and sell the product 
or whether he should be privileged to sell it. 

Now, that is the whole meat of the nut, as far as Iam concerned. I 
just want to be able to say in good conscience, “We have done every- 
thing in the world to permit a small-business man to continue in busi- 
ness, and we cannot find a shred of evidence from the man who has 
used the product that he felt he had been defrauded.” 

I am putting it to you just as a layman, and you are the scientist, 
and I want to believe in the Bureau of Standards, and we all do. We 
would not condemn the Bureau of Standards, not for one minute; at 
least, I would not. But the proof of it lies in that bundle of purchase 
orders that have been repeated and repeated over a period of many 
years. The old saying is, “You can fool a man once, and that is your 
fault ; if you fool him a second time, it becomes his fault.” Evidently 
this man had been continuing to purchase something that you said was 
absolutely worthless over a period of almost 5 years and still believes 
in the product. 

Dr. Astin. It is difficult to answer that question, Senator, but one 
cannot ascribe a particular result as being due to a particular action 
unless you know what would happen if that action had not. been 
performed. 
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Well, now, suppose you have a cold and you have it a couple of days 
and you take some aspirin and you are better the same day; did the 
aspirin do it or would you have been better anyway? That is a very 
homely example. 

The Cuatrman. That is right, Doctor. 

Dr. Astrn. Now, this type of thing of a controlled experiment is 
very difficult for nontechnical people to appreciate. I think one of the 
best examples I can give to you is Sinclair Lewis’ Pulitzer prize novel, 
Arrowsmith. 

The CHarrman. Sinclair Lewis was a Minnesota man, and I knew 
him personally. I have been in his home. I have dined with him. 
He was a great writer. I would like to have him present right now, sir. 

Dr. Astin. Well, if you recall that story, it is about a scientist who 
develops a cure for some disease—I forget now what it is—and he 
thinks it is working, but he is not sure, but enough other people believe 
that the cure is working so that they want him to give the treatment 
to all sick individuals, but the scientist is more concerned with estab- 
lishing his point, and he gives a treatment to only half of them. You 
see, that is the only way that you can prove something of this sort. 
You have to keep a control. 

The Cuatrman. Dr. Astin, since this question came up, and for the 
sake of a sort of amusing scientific argument, I saw a paper where two 
scientists had debated at great length on the question of whether boiled 
water would freeze quicker than unboiled water, and it was amusing 
to me to read the scientific language used in the debate on the simple 
question of whether water boiled would freeze more rapidly than water 
not boiled. 

If the two scientists could use up more than a large printed page in 
a debate on that question, I can readily see when we get down to the 
question of a compound in a battery where I would be trying to argue 
with a scientist. I would be defeated before I uttered the first word. 

But the simple truth of the question is that if a good, hard-fisted 
businessman has used the product in a fleet of motors and in the bat- 
teries serving those motors over a number of years and is fool enough 
to come up and place orders month after month, what is the matter 
with him? Or otherwise, what is the matter with the Bureau of 
Standards’ test ? 

Now, that is the question, sir. 

Dr. Astin. The man with his fleet of cars might have some real data 
to debate on if over a rather long period of time he put the material 
in half the batteries of his fleet and took pains to make sure that each 
half of the fleet had roughly the same use conditions, and then checked 
them monthly. On that basis, it would mean something. 

The Cuarrman. Dr. Astin, that was the basis of why I asked you 
whether you had actually run a field test, where the test was run over 
the length of the life of a battery under normal field conditions. You 
stated that no such field test was made by the Bureau of Standards. 

Now, the other question that the evidence has disclosed to us about 
such a fleet operator is that if they had a cold financial sheet of what 
it cost them to maintain the battery service of their fleet of motor 
units over a period of years and if they made the application and they 
found that after they commenced to use the compound, their actual 
dollar cost of servicing their fleet unit with batteries was materially 
reduced, that in itself is the same argument that I must be faced with 
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when you say “if he took half of his batteries and serviced them with 
a compound and then took the other half and did not service them, 
and then made his comparison.” All I can do is to look at the financial 
sheet of a man who had a record of what it cost him to service that fleet 
of batteries over a period of years and what the cost was after he used 
the compound. 

Those are the cold facts which I can look at and understand, but I 
do not know a blessed thing about it when you start talking about the 
technicalities of a 2 weeks’ laboratory test. I cannot get as much 
convincing argument out of that type of test as I do out of the cold, 
factual information of the costs or the return orders of an operator 
who knows when he is being taken and when he is not being taken. 

Now, I do not want to debate. I am now going to yield to Senator 
Sparkman. 

Dr. Astin. Could I try and answer your question a little further? 

The Cuarman. Yes. 

Dr. Astrn. In this case of the experience of the fleet operator, I 
would be very skeptical that his treatment of the batteries was the 
same after he started using the treatment that he gave it before. I 
would think that if he began to worry enough about his battery prob- 
lem to start using the treatment, he might also at the same time start 
giving his battery a little better attention and care. And the apparent 
gain in life might well be due to the latter, and not the former. 

The Cuarrman. Dr. Astin, that is a positive certainty, that he 
might have done exactly that. But an operator of a fleet of gravel 
trucks and a dragline, where he has a great number of men and a 
common goal, whether they are on a bulldozer or on a truck, or what 
they are on—if they are skilled in their profession, he may have a 
crew of men this month and for an unknown reason he may have a 
50 percent turnover in the number of operators on those machines, and 
as an individual sitting down in an office and only coming on the job 
occasionally and relying on his foremen, he would not have a revolu- 
tionary change in the type of care of those batteries, because he is not 
personally doing it. You or I could personally do it with our auto- 
mobile battery, but no man operating 25 or 50 or 75 units is going to 
give it that individual, personal care, you see. 

I do not want to be argumentative, and I do not want to monopolize 
the time of this committee. Therefore, Doctor, I will just stop at 
this point and turn to Senator Sparkman, who was the chairman of 
this committee when the investigations were first commenced last year. 

Senator Sparkman. 

Senator SpaRKMAN. Dr. Astin, I do not care to continue the line 
that Senator Thye was questioning you on there to any great 
length, but I must say, to a layman, it appeals greatly, that is, the 
practical application of the thing for people who are trying to 
save money and are not trying to buy something that is useless. Now. 
I saw this statement sometime ago, that Secretary of Commerce Weeks 
said that he had a $1,350 battery that had run down. The battery 
people told him that it was no good, and they were about to replace 
it. In fact, they were there to replace it, when a distributor of this 
AD—X2 happened to find out about it, and told him that he would 
treat it, I understand, on the condition that if it worked out, he would 
pay him $150. If it did not work out, he would pay him nothing. 

He did treat it, and I understand that Secretary Weeks has said 
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that he paid him the $150, and it has been operating ever since. And 
that has been over a year’s time, or about a year’s time. 

Now, the repetitions of cases like that are pretty potent as argument 
to a layman. Would you care to add anything further, or does the 
same thing that you have said on the fleet of trucks apply to that? 

Dr. Astin. Essentially it is a similar answer that I gave to the 
chairman. This would mean anything. This experience of Secro- 
tary Weeks’ company would be conclusive only if controls were run, 
and from my own experience of the lack of effect of these materials 
on the batteries, I would be willing to bet that if everything that 
was done in restoring this battery had been done except for adding 
the additive, they would have gotten the same result. It is one of 
those things that you can never prove. 

Senator SrparKMAN. You say, “everything except the additive.” 
What else was done? 

Dr. Astin. I do not know. It was charged, most certainly. It 
must have been charged. 

Senator Sparkman. Yes; after the additive was put in it, I assume, 

Dr. Astiy. Now, I gave you in my prepared statement the experi- 
ence we had in the tests of last June. These batteries had loon 
acquired by us as worthless batteries. But they were not, and I am 
inclined to think that Mr. Ritchie and his organization know pretty 
well how to take care of batteries, and they do a great deal in a recon- 
ditioning line. That is, their charging techniques are probably 
designed to really make a battery take a charge. But the additive 
itself, we do not see how it could have any effect at all. 

Senator Sparkman. From his testimony, I gather that he claims 
that this has a kind of cleansing effect. Is that helpful in taking 
care of a battery ? 

Dr. Astin. I do not see any way that it would have a cleaning 
effect ; no, sir. 

Senator Sparkman. I used the term “cleansing.” He did not use 
that. I think he was talking about removing sulfation, was he not, 
and reducing sediment ? 

Dr. Astin. We have found that it has no effect of that sort. 

Senator Sparkman. Now, when you were telling about those bat- 
teries that you bought from a Government agency, that had been dis- 
carded as being no good, the thought occurred to me, why did you not 
have some method of checking for yourself to determine whether or 
not those batteries were good? In other words 

Dr. Astin. Well, the method that we would have used to check to 
see whether they were any good was essentially the charging procedure 
that was given them during the test, and they were good. 

Senator Sparkman. Yes. But half of them were treated with 
additive and half were not. 

Dr. Astin. That is correct. 

Senator Sparkman. I suppose that it is conceivable, althongh im- 
probable, that the very half that were treated may have been bad and 
the others may still have had some good in them. I hope you under- 
stood ; I said it was improbable, I suppose. 

Dr. Astrx. One hopes to avoid anything of that sort happening by 
using a fairly large sample. It is, however, possible to make pretests 
on batteries before running an additive test to insure some reasonable 
uniformity in their quality. We have done it both ways. 
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Senator SparkMAN. By the way, I understand that in the original 
.st on Which the fraud order was based, you used only 2 batteries, 3 
ells treated, and 3 untreated. Would that be enough upon which 

‘o base a decision; do you believe? 

Dr. Asttn. No. More batteries were used than that on the test for 
the Post Office Department. 

Senator SparKMAN. This is a Bureau of Standards statement before 

: Interstate and Foreign Commerce Committee. It says, “Six cells, 

hree treated, three untreated, were used for the AD-X2 test.” It is 

on page 15 of the statement before the House committee of February 
10, 1953. 

Dr. Astrn. I do not have that handy. 

Senator SparkMaNn. Here it is. Would you like to see it? 

Dr. Astin. Yes, sir. 

This is referring to Circular 504, and not the—— 

Senator SparkMAN. I know. But you said that it was the test for 
AD-X2 upon which that was based. 

Dr. Astin. No. There was a specific test run for the Post Office 
Department and for the Federal Trade Commission, in each case using 
: imples supplied by them. And for the Federal Trade Commission, 
six 5-cell batteries were used; for the Post Office Department, fourteen 
-cell batteries were used. 

Now, for the data which were-given in this Circular 504, it is true, 
only two 3-cell batteries were used. But Circular 504 was a general 
publication on battery additives of the sodium and magnesium 
sulfate type. We had had, as I explained in my general statement, 
experience for many years preceding on mixtures of this sort. A 
chemical analysis showed that this particular sample consisted pri- 
marily of sodium and magnesium sulfate, and, as I recall, there were 
5 or 6 other samples included in this Circular 504. And all of them 
behaved substantially the same, and because of the similarity of 
materials, none of which showed any performance, this was considered 
quite an adequate sample for that purpose. 

In other words, any group of statisticians analyzing the data for 
variations, I am sure, would conclude, with respect to the conclusions 
given in Circular 504, that the samples were adequate. 

The Cuarreman. Doctor, for the information of all of the com- 
mittee, here is the Cireular 504, which is referred to, and this became 
the document upon which the Post Office Department determined 
the fraudulent order. 

Dr. Astin. No, sir. 

The Cuarmman. It was not? 

Dr. Astin. No, sir. 

The Crarrman. Not on 504? 

Dr. Astin. No, sir. 

The Crrarmman. Or any of the evidence in 504? 

Dr. Asrry. I don’t know whether the Post Office people gave any 
weight to the evidence in there or not. But for the Post Office Depart- 
ment, we ran a specific test which had a total, according to my notes, 
of 14 batteries. 

The Cuamman. Fourteen batteries? 

Dr. Astin. Yes, sir. 

The Cuarrman. But this was a circular to which the Better Busi- 
ness Bureau also referred, was it not? 
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Dr. Astin. Yes, the National Better Business Bureau. 

The CHarman. It was an official document of the Bureau of 
Standards that condemns any battery additives? 

Dr. Astrn. No; it does not condemn them. 

The Cuarrman. But it finds that they are of no benefit? 

Dr. Astin. It says that there is no value to the battery additives of 
the sodium-magnesium-sulfate type. 

The Cuarrman. Thatiscorrect. If that is not a condemnation, then 
I want to get that clear. 

Dr. Astin. That was merely presenting the results of a technical 
investigation. 

The Cuarrman. Could they by any chance have something in that 
compound other than the two salts that have so commonly been re 
ferred to here in the discussion? You know, some important dis- 
coveries have been by accident. 

Dr. Astin. Yes. 

The CHatrman. And even back in the Biblical days, you know, 
they found how to separate butterfat from milk by the mere fact that 
a skin of milk was thrown over an elephant’s back, and the juggling 
of that elephant finally separated the butterfat, and that is how they 
found how to separate the butterfat and get butter. 

Now, is there a possibility that these men who developed AD-X2 
by some mere chance, found, by adding something into the common 
salts that have been referred to, that they came up with something 
that had a beneficial effect that all the other additives did not? Now, 
that is a possibility; is it not? 

Dr. Astin. It might be a very remote possibility. But if that were 
a fact, I mean, if there were some secret ingredient or mysterious in- 
gredient in it which gave it superior properties, then that material 
should behave in a storage battery differently from other mixtures of 
sodium and magnesium ‘sulfate. And it does not. So from our ob- 
servations, there is nothing in this material to make it behave differ- 
ently from plain, ordinary “gs auber salt and epsom salt. 

The CuarrMANn. Now, sir, you have taken me out into such deep 

waters that it is above my head, and I will stop on that point. Some- 
body has used the product and is quite satisfied that it is all right. 
That is evidenced by all those sales orders. 

Senator Sparkman. Dr. Astin, let me say this. I think the chair- 
man gave you this same assurance. I certainly do not want to do 
anything or to be a party to any action that destroys the integrity 
of the Bureau of Standards. I want to see the Bureau of Standards 
maintain the purpose for which it was organized. I think it is our 
intent to be just as objective as we possibly can in these queries. 

By the way, let me say this. I was chairman of the committee when 
this matter came up. I have no apology to offer for our committee’s 
having undertaken it. I think we would have been neglectful of our 
duty if we had not. 

You point out that some 28 Senators had interested themselves in 
it. Those same Senators were calling upon a committee that had 
been set up in the Senate for the purpose of protecting the interests 
of the small-business man, to intercede in behalf of this small busi- 
ness. We handled it as a routine matter. We have literally hun- 
dreds of these cases oronghent the year, and it was handled ‘by the 
staff as a routine matter. I think we may be able to arrive at the truth, 
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whatever it may be. It certainly is not my purpose, and I am sure 
not the purpose of any member of this committee, to do anything that 
would impair the efficiency or reflect upon the integrity of the Bureau 
of Standards or on your administration of it. 

Now, about the number of cells that were used: In the MIT test, 
they used 56 cells. I may be mistaken in this, but I was under the 
impression that the Bureau had directed some criticism to the test by 
MIT saying that it was not sufficient, and yet it seems to me that they 
used more cells than the Bureau ever used. 

Dr. Astin. No. We did not criticize the size of the sample in the 
MIT test. 

Senator SparkMAN. What was the inadequacy of the MIT test? 

Dr. Asttn. The MIT tests were inadequate, from our point of view, 
in that none of them were made with normal acid solutions, according 
to my recollection. In all cases, they dumped the acid out of the 
batteries they were using. And in part of them they made subse- 
quent tests with plain distilled water as the electrolyte, and in other 
tests it was a very dilute solution of sulfuric acid, which is the normal 
electrolyte, but much diluter than one encounters ordinarily in the 
regular operation of a battery. 

Now, for that reason, the results are not directly pertinent to nor- 
mal battery operation, and one then has to extend the effect, and as 
I indicated, we have gone into this very thoroughly. We can repro- 
duce an effect where there appears to be an advantage, but the advan- 
tage disappears or is completely nonexistent as soon as you increase 
the concentration of the acid to the range you have to have it in in 
order to get adequate energy out of a battery. 

Senator SparkMAN. As a battery is used, does the liquid in it be- 
come more dilute, or does it remain the same, or does it become more 
concentrated ¢ 

Dr. Astin. It varies. If one starts out with a fully charged battery, 
as the electrolyte you have a sulfuric acid solution of the density of 
1.280. One electrode of the battery is made of lead and the other of 
lead peroxide. Now, as the battery discharges, as it supplies energy, 
the sulfuric acid in the electrolyte is converted at each electrode to 
lead sulfate. That is, the lead on the negative is converted to lead 
sulfate, and the lead peroxide on the positive is also converted to lead 
sulfate, and the sulfate obtained for this conversion comes from the 
sulfuric acid in the battery electrolyte. 

This means that as the battery discharges, there is less sulfuric acid 
in the electrolyte, and its density consequently decreases, so that when 
a battery is fully discharged, the density is somewhere, maybe, around 
1,150, commonly called eleven-fifty, and then the charging process 
merely reverses. 

Now, the acid concentrations or densities which were used in the 
MIT report were substantially below the density at which a battery is 
normally considered fully discharged. 

Senator Sparkman. Does the battery take a charge better with a 
diluted mixture or with a higher concentrated mixture? 

Dr. Asttn. Yes, it will; a battery will take a charge more readily 
in dilute solutions than in concentrated solutions. 

Senator Sparkman. Therefore, if you use—by the way, will it hold 
it as well? 

38414 —53——16 
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Dr. Astrn. Yes, I think it will also hold a charge better. As I ye. 
call our—yes, that is right. As the density increases, local action on 
the electrodes which causes self-discharge—— 

The Cuarman. Senator, might I interrupt for just one point on 
that ? 

Dr. Astin. Yes. 

The Cuatrman. Why don’t they dilute the acid content of the bat- 
tery at all times if they get a better reaction? 

Sen: eee SparkMAN. You guessed my next question, Mr. Chairman. 

Dr. Astrx. The reason for that is that you would have to have a 
larger batte ‘ry. There is a finite amount of sulfuric acid in the elctro- 
lyte between the plates of a cell, and in stationary batteries that are in 
laboratories, the acid density is much lower, and the lower density is 
used because the battery will last longer under those conditions. 

We have out in our laboratories lead-acid batteries that we have had 
for 16 or 18 years, but most of them have lower acid concentration. 

Now, if one is interested in saving space with a battery, and you 
get into this problem for aircraft batteries, then you will have less 
volume for the elec trolyte, and it is necessary to use a higher density 
or a higher concentration of acid. So the various design « criteria, de- 
pending on the uses to be made of the battery, influence the choice of 
the acid density where the battery will operate. 

Senator Sparkman. I am a little puzzled about how the Bureau op- 
erates. My understanding is that it is primarily, if not exclusively, 
for Government purposes. How does a private concern get a test at 
the Bureau ? 

Dr. Astin. The only type of testing we do for a private concern is 
what we call calibration work. “Calibration” means that operation 
with respect to some measuring instrument which gives meaning to 
the scale or reading device on the instrument. For example, if one 
is interested in calibrating a yardstick, the calibration process con- 
sists in determining whether the interval between the 1-inch mark 
and the 2-inch mark is in fact an inch, or if it is not, how much it 
differs from it. That is what we mean by “calibration.” That is the 
only type of service that we do for the public. 

Senator SparkMAN. How did this get before you, then? TIT under- 
stood you to say that the first test was made on the request of the 
Better Business Bureau 

Dr. Asttxn. No; no, sir. The first test—well, first we have been test- 
ing these things for many years. One for the Federal Trade Com- 
mission was tested back in 1924 or 1925. The AD-X2 test was run 
initially just to satisfy our own curiosity, because so much agitation has 
been stirred up about it. This was done starting in January of 1949. 
Then it was over a year later when the Federal Trade Commission 
asked us to make a test on this material. 

Senator Sparkman. What was the test you referred to as being 
made at the request of, I think you said, the Oakland Better Business 
Bureau and Senator Knowland ? 

Dr. Astin. The interest of the National Better Business Bureau in 
the dissemination of information about battery additives was one of 
the factors that led to the preparation of this Circular 504. We made 
no test at their instigation. All we did there was make available to the 
public information we had acquired, because it was considered to be 
useful to the public, and we have always considered the National 
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Better Business Bureau as an organization well qualified to gage some 
f the interests and needs of the business community. 

Maybe we were wrong on that, but we have always considered the 
National Better Business Bureau as a worthy institution. When they 
tell us that the dissemination of some type of information is impor- 
tant. then we are inclined to believe them. 

Senator SparKMAN. | do not want to carry this too far. But you 
referred to something, and I thought you referred to a test that was 
made at the urgent request of the Oakland Better Business Bureau 
and Senator Knowland. 

Dr. Astry. Yes. Each of them requested that we carry out a test 
on AD-X2. The replies to each of them said that there was no need for 
the test to be carried out, citing, first, that tests were already being 
run by two military agencies, and also that we did not make a busi- 
ness of testing proprietary products for individual manufacturers. 
However, the Oakland Better Business Bureau sent on a sample of the 
material, which we retained, and it happened that just about » month 
after this, a test on another battery additive was started, and—— 

Senator Sparkman. You ran them contemporaneously ¢ 

Dr. Astin (continuing). And they were run together. 

Senator SpaRKMAN. Yes, sir. Now, Doctor, with reference to the 
National Better Business Bureau, I am not sure whether you were in 
here this morning when the criticism was directed at the Bureau of 
Standards because you furnished the National Better Business Bureau 
with information relating to battery additives in which the name of 
AD-X2 was used, although that was contrary to your regular practice, 

Dr. Astrx. That is correct. I was not a party to that decision, 
although I am inclined to think that I would have made the same 
decision. I believe it isa decision that could have gone either way, and 
might have been criticized either way. It was decided to allow the 
National Better Business Bureau to announce the fact that we had 
tested AD-X2 with negative results, because strong representations, 
so I am informed, had been made to the National Better Business 
Bureau that AD-—X2 should be exempted from the general state- 
ments it had been making previously about battery additives and 
also that we had not tested AD-X2. 

Both of these statements were erroneous, and we felt. and the 
Bureau felt, that in the interests of making the truth available, it 
should be disclosed that the Bureau had tested AD-X2. The Bureau 
itself, however, declined, then, to disseminate any information from 
its own oflices, except the letter to the National Better Business Bureau. 

Senator SparkMAN. The request that came through the Federal 
Trade Commission—do you know the source of that request? 

Dr. Astin. No, sir; I do not. 

Senator SparkMAN. Have you seen the copy of the letter the Asso- 
ciation of American Battery Manufacturers directed to the Federal 
Trade Commission ? 

Dr. Astin. No, sir; I have not. I don’t recall having seen that. 

Senator Sparkman. What is that? 

Dr. Astin. I don’t recall having seen the letter you mentioned. 

Senator SparkMAN. That was dated March 10, 1950. 

Have you seen the copy of the letter dated February 2, 1950, written 
to the Association of American Battery Manufacturers, Inc., by Key- 


( 
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stone Batteries, in which they complain that AD-X2 is taking business 
away from them! It says: 

This is a serious situation. We know that we have lost a considerable amount 
of business for last month alone, and loss of business to large manufacturers 
must have run into thousands. 

Then upon the basis of that, the Association of American Battery 
Manufacturers, Inc., to whom this letter was addressed, wrote to the 
Federal Trade Commission asking it to look into the AD—X2 matter, 

I wonder if you are familiar with the letter from George W. Vinal— 
is that his name? 

Dr. Astin. Yes, Vinal. 

Senator SparKMAN (continuing). Chief of the Electrochemical Sec- 
tion, Division of Electricity and Optics, dated June 22, 1949, written 
to Mr. K. B. Willson, of the National Better Business Bureau, saying: 


It has been our policy not to make any tests on commercial products— 
regarding AD—X2, the letter is— 
until requested to do so by some Government agency which is interested in the 
merit of the product. If this matter is turned over to the Federal Trade Com- 
mission, it is possible we may be requested to make tests. 

7 Dr. Astrx. Well, I would say that that is just an expression of 
act. 

Senator SparkMAN. You would say it would not be a suggestion as 
to procedure? 

Dr. Astrn. I hope it would not, because the testing of these things 
is an onerous task to us. We do not like to do it, and I do not know 
any member in the organization who would go out and solicit a job 
of this sort. 

What was the date of this letter, sir? 

Senator Sparkman. That is June 22, 1949. 

Dr. Astrn. Well, it was March, I believe, 1950, when the FTC made 
the request. 

Senator Sparkman. I will admit that the request of the Federal 
Trade Commission is more nearly in tune with these two letters that 
I referred you to a few minutes ago. 

Doctor, let me say to you that the principal complaint that I have 
heard about the Bureau of Standards, not relating to this case alone, 
but to other cases—and I must say in all frankness and fairness that 
we have had complaints from a good many small-business men from 
time to time to the effect that they were unable to get what they felt 
was fair treatment and proper treatment and proper consideration 
at the Bureau of Standards. The complaint that I have heard most, 
I will say to you in all fairness, is that the Bureau of Standards has 
its fixed standards, and it adheres to them without full regard to 
changes that may take place. 

Now, I will say in connection with this AD-X2, the complaint was 
that every time a letter was written to the Bureau, back in the early 
days, the answer came back that this was tested back in 1931. I do 
not mean that literally. But a report, Circular 302, was it—— 

Dr. Astin. Yes, sir. 

Senator SrarKMAN (continuing). Or a letter, or something like 
that that was issued in 1931 was sent out. And they seemed to have 
a hard time ever moving up toward 1950. Now, it may not have made 
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any difference, but, to the layman, sometimes it creates a feeling of 
futility. 

Dr. Astin. I think, Senator, that you will find our staff as willing 
to accept a new idea as any group of scientists or engineers you can 
find. As a matter of fact, the acceptance of new ideas is one of the 
things we are trying to stimulate and encourage. On the other hand, 
any competent scientist is wary of every hair-brained idea, and a 
skilled scientist has to be able to distinguish between the two. Some- 
times mistakes, of course, get made. An idea that might appear hair- 
brained might have merit to it, but those are rarities. 

Senator SparkMaAN. Doctor, I have no interest in this matter except 
in a purely objective manner. Is there not some way that a conclusive 
test for the satisfaction of everybody can be conducted and conducted 
in such a way that there will be no possibility of a mistake? 

Dr. Astin. I would hope that is what we were going to run last 
June, a year ago, but 

Senator SpaARKMAN. That is when you used those 17 batteries? 

Dr. Astrn. Yes. It is possible that a special committee of the Na- 
tional Academy of Scientists will give you the answer to that. 

Senator SparkMaNn. Now, are they simply going back to the 1931 
circular, or Circular 504, or something like that, that has been done, 
or are they going to set up a test that will remove all of these obstacles ¢ 
For instance, going back to this one of last June, I believe you said 
awhile ago that normally in testing a battery of this kind, you would 
test it first to see whether or not it would take a charge. Now, had that 
been done last June, it seems to me you might have had a conclusive 
answer to this thing. 

Dr. Astrn. That was not called for in the testing procedure Mr. 
Ritchie had prescribed. 

Senator Sparkman. I know. But can’t some procedure be pre- 
scribed not necessarily by Mr. Ritchie or by any individual, but per- 
haps by the committee that you are going to set up, or that has been 
set up, that will eliminate these possibilities of error? 

Dr. Astin. I am certain that the National Academy can find a 
testing procedure which certainly would satisfy scientists and engi- 
neers. Whether it is possible to satisfy 

Senator SpaRKMAN. Would it satisfy these 

Dr. Astin. Whether it is possible to answer this question about 
satisfied users without a field test, I don’t know. 

Senator SparKkMAN. By the way, I am glad you mentioned that 
field test, because I wanted to ask you a while ago, what about a field 
test? Can a field test be made? 

Dr. Astin. Surely. <A field test would be much more expensive. 
It would take longer to run, and the results would be subject to much 
greater error, because there would be a large number of new variables 
coming in in a field test that would not come in in a laboratory test, 
and these variables influence and reduce the accuracy of the conclu- 
sions that can be drawn. 

Now, that is why I have not done a field test, because it would be 
much more expensive and time-consuming, and less conclusive. 

Senator Sparkman. Thank you, Mr. Chairman. 

The Cuatrman. Dr. Astin, the military did purchase quite a vol- 
ume of this additive, did they not, over a period of several years? 

Dr. Astin. It is my understanding that they did, yes. 
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The Crarmman. And surely the military would have had a fairly 
good knowledge of operating costs and benefits derived from the ad- 
ditive, because there you would have definite supervision, and you 
would certainly have a field operation ¢ 

Dr. Astrx. The only field operation I know of that was carried 
on by the military—and that was really too short to be completely 
conclusive 

The Cuarrman. How long a period of time was that? 

Dr. Astin. Six months. This was, I think, carried out by the 
Detroit Arsenal in 1948. It yielded a negative result, and found no 
value for the material. 

The Cuarrman. But then we might criticize the military for hav- 
ing gone on and continued to use it ? 

Dr. Astin. No. I think that there—— 

The Cuarrman, They continued to use it; did they not? 

Dr. Astrn. Not this particular group. 

The Cuarrman. No. But others did. 

Dr. Astin. As nearly as I can determine, the laboratory people, 
that is, the engineers in the military, wherever they have made evalu- 
ations of this, have rejected it. There are some instances of shop 
technicians who have used the material and liked it. 

The Coamman. They liked it ? 

Dr. Astin. And they liked it. 

The Cuairman. And they were shop-experienced men. 

Dr. Astry. I can say that they were experienced probably in han- 
dling batteries, but I would be skeptical whether they were experi- 
enced in evaluating and interpreting data. In other words, I think 
that the conclusion that they drew that the material was useful might 
be questioned. 

The Carman. There you have again, the Bureau of Standards’ 
capacity for evaluating these things against the practical experience 
of those using the product in actual operation. 

Dr. Astin. No, Mr. Chairman. There is a very serious difference, 
an important difference here. Whether it is a fact that the material 
helps or does not help in performance of a battery, that is one thing. 
We are confident we know the answer to that. 

The other is: Does a man, a particular user, think it has helped 
him? Now, there are any number of factors which can influence 
a man to think the additive has helped him, when, in fact, it may 
not have. 

Now, those are two different things. The latter one, we can just 
guess about. We are not skilled in evaluating that type of evidence. 
It is not scientific evidence. But we are skilled in the other. And 
I think that they are two quite different things. A man can think 
the material is helping him when in fact it is not. 

The Cuamrman. Doctor, I have here a copy of a letter that was 
signed by H. A. Harvey, and it was addressed to Mr. Craig R. Sheaf- 
fer, Assistant Secretary of Commerce, and the date of this letter is 
May 21, 1953. There is one paragraph in this letter which I shall 
read: 

Chemical analysis of AD-X2 shows that it consists primarily of magnesium 
and sodium sulfates, like most of the hundred or more products with similar 
claims which have appeared on the market during the past 40 years. It is well 
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known to battery engineers that magnesium and sodium sulfate help to dissolve 
impervious lead sulfate which may render batteries inoperative as sulfated 
hatteries. 

Dr. Astrx. That is contrary to our experience or any information 
we have been able to find in the scientific literature. In fact, that is 
the basis for the position the Bureau has had on battery additives since 
199. 

The CuatrmMan. This letter comes from the Auto-Lite Battery 
Corp., Niagara Falls division, Niagara Falls, N. Y., and Mr. Harvey 
is the vice president. 

You see, in other words, that is their thought as a battery manu- 
facturer. One thing that has disturbed me is the interest of the 
battery manufacturers in this question of AD-X2. That is the reason 
[ read the paragraph out of this letter. 

[am going to make this letter a part of the record. 

(The letter referred to follows:) 


Auto-LitE BaTrery Corp., 
NIAGARA FALLS DIVISION, 
Niagara Falis, N. Y., May 21, 1953. 
Mr. Craig R. SHEAFFER, 
Domestic Affairs, Assistant Secretary of Commerce, 
Washington 25, D. C. 

DeaR Mr. SHEAFFER: As requested in your letter April 22, I offer the following 
comments regarding releases from the Department on the subject of Dr. Astin 
and battery additive AD-X2. The attitude of Secretary Weeks is highly com- 
mendable and the committee he has appointed to study the functions and opera- 
tions of the Bureau of Standards should inspire confidence. An evaluation of 
the merit of additive AD-—X2 under the auspices of such a committee should result 
in a fair appraisal, free of any suspicion of partisanship. 

Chemical analysis of AD-X2 shows that it consists primarily of magnesium 
and sodium sulfates, like most of the hundred or more products with similar 
claims which have appeared on the market during the past 40 years. It is well 
known to battery engineers that magnesium and sodium sulfate help to dissolve 
impervious lead sulfate which may render batteries inoperative as sulfated 
batteries. 

The formation of lead sulfate in a battery is an essential feature of the process 
of battery discharge. No lead-acid battery can give up its current without 
forming a proportionate amount of lead sulfate. This lead sulfate is converted 
back to the active materials of sponge lead and lead peroxide in the normal proc- 
ess of recharging the battery. If all or part of the lead sulfate is allowed to 
stand without charge for a considerable period due to failure to recharge the 
battery, the sulfate tends to change from the normal porous form into dense, 
hard sulfate which the electrolyte cannot penetrate, so the battery refuses to 
take a charge. 

Under this condition, addition of potassium or sodium sulfate is helpful. It 
dissolves part of the lead sulfate and permits the electrolyte to permeate the 
mass so it will accept the charging current. There is no doubt that AD-X2, or 
any of the hundred other battery additives which have been condemned by the 
Bureau and the industry in the past, would have a beneficial effect under this 
condition. No doubt this accounts for the observation reported in the MIT 
investigation that sulfated batteries charged more readily with less heat on addi- 
tion of AD-X2. 

There would be no controversy among battery engineers as to the usefulness of 
AD-X2 in rectifying a condition of this kind. They would not use, however, a 
material of special secret composition, but ordinary Glauber’s salts or Epsom 
salts, which are commercial sodium sulfate and magnesium sulfate. Usually, it 
is not practical to expend the time and effort necessary to correct a severely 
sulfated condition since the treated battery will be inferior to a new battery which 
can be purchased at moderate cost. 

To claim that the addition of these salts is desirable in new batteries is some- 
thing quite different. The salts would have the same action on normal sulphate 
produced every time the battery is discharged and thus remove from the plates 
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of the battery material needed in further cycles of charge and discharge. No 
Battery Engineer would recommend the use of such a material in new bat. 
teries, most of which will never arrive at the condition of harmful sulphation 
for which the salts might be beneficial. It is questionable whether the salts 
would have sufficient remaining solvent capacity in case the condition of harmfy| 
sulphate appeared later. Automobile batteries, for which AD-X2 is usually 
sold, usually fail from other causes than hard sulphation, in about this order. 
. Disintegration of grids. 
2. Container failure. 
3. Internal short circuit. 
. Loss of active material. 

5. Separator failure. 

6. Excessive sulphation. 

The claim that because of the presence of mysterious trace elements addi- 
tive AD-X2 functions in some manner quite differently from that of its two 
main ingredients will appeal to the credulous. I see no evidence in the test 
reports of any effect which would not be expected if these trace elements were 
absent. If further tests are made, I suggest that some batteries be treated 
with AD—-X2 containing the claimed trace elements and others with a similar 
mixture free from them, with knowledge of which was the true AD-X2 with- 
held from the test personnel. A marked difference in the results with the two 
ingredients would refute or confirm the trace element theory. 

The storage-battery industry has no special interest in AD-—X2 or any other 
substitute electrolyte for batteries, except to protect their product against 
harmful practices which would injure the maker’s reputation and to protect 
the public. 

Mr. Jess M. Ritchie, promoter of AD-X2, appears to be an accomplished 
psychologist and politician. I am inclined to think that it is these qualities 
rather than the merit of his product which underlie the furor which he has 
caused with AD-X2. 

Very truly yours, 
(Signed) H. A. Harvey, 
Vice President. 


The Cuarrman. Senator Schoeppel, have you any questions? 

Senator ScHorpren. Yes, sir; I do have. 

Dr. Astin, I am interested in the relation of the field tests to the 
scientific work that is done in the laboratories by you men in the 
scientific field. I recall my short acquaintanceship with a great char- 
acter by the name of Dr. Kettering. Dr. Kettering one time told 
me that in his work on the diesel motors—and he has had considerable 
to do with that, I am told—was told that a number of scientists and 
technical men in checking the ratios said, “It is impossible,” and 
said, “That won’t work.” They were scientific-minded men, and 
honest in their views. 

So as I understood, they came over and checked the situation and 
rode behind a diesel. And Dr. Kettering reminded them, “Well, you 
are riding behind one. How does it work?” 

One of them said, “Well, I'll be so and so,” and down the line, 
but he saw that the field tests demonstrated something that did not 
get off the drafting boards and the calculations. 

Now, I will say one other thing. I have also heard from some 
of these same sources that the automotive companies have great test- 
ing grounds where the engineers, the fine scientific men on the ratios 
and all the tolerances, have said that this is the way it will work. 
And they take it out on those field tests and the field tests determine 
that from the practical operational standpoint, it has got bugs in it, 
and does not work. Then they bring it in and they work it over and 
say, “By all odds, we have discovered something here. It does work.” 
Then by all odds it comes out in a new product, and it does work. 
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[am mentioning that for this reason. Here is the difference between 
a practical operation of something and what you find from the scien- 
tific approach to it. Now, maybe someplace in here somebody has 
slipped in the calculation or the actual practical results av ailable. 

lo the lay mind, that means something over here, with the repeat 
orders by the hundreds and maybe by the thousands, if they could 
get their records together. To the scientific determinations that you 
centlemen have made, you say no, that other factors may enter in there, 
and in all probability that may be the case. But we have this trouble- 
some question up here now for determination one way or the other. 

Starting with that statement, I want to point out that phase of the 
thing. We are up against the practical approach to this thing, the 
practical results of it, the practical results that will happen to a busi- 
ness when people are connected with it who are covered by an order that 
they cannot go forward on. Right or wrong, I hope that will be 
resolved. 

In your statement, I think you said that the Bureau was looking for 
laboratory effects first. After the issuance of the MIT report, you 
said, however, that you were trying to relate tests to actual field tests. 
Why did you do that? 

Dr. Astin. No; I did not 

Senator Scuorrret. Or am I quoting you correctly ? 

Dr. Asttn. No. I think you misunderstood me slightly, Senator. 
I was saying that we were trying to relate the MIT effect to ¢ ‘onditions 
of normal use. Now, the first thing one would do in normal use is to 
put in an electrolyte of normal density, and as soon as that is done the 
effect they report disappears. 

Senator Scrorpre.. I think you have answered before, but how 
many cells did the Bureau test with AD-—X2 before you made your 
report to the FTC? How many actual tests did you make on cells? 

Dr. Astin. On the FTC, there were 6 batteries of 3 cells each. That 
is 18 cells. That was the FTC’s own test. 

Senator Scnorrret. How many were treated before your report on 
504 ¢ 

Dr. Astrn. There were only 2 batteries, or 4 cells, with AD-X2 in 
504, but there were a lot of other mixtures of sodium and magnesium 
sulfate in there, too. And so the AD—X2 data which was included in 
504 without the name was just one of a series of mixtures of sodium 
and magnesium sulfate, so that one has to consider, in interpreting the 
data, all of the other tests on sodium and magnesium sulfate. And 
when the other samples are considered, it was an adequate sample for 
the conclusions which were drawn. 

Senator Scnuorpprt. I have been concerned about the effects of 
AD-X2 as found by MIT. I thought that, from the way I read it, they 
were significant. Why was it only after the MIT report was made 
that people in your department make any mention of any of these 
effects if they were troublesome or otherwise? Now, I would like to 
have that point cleared up, for my own satisfaction. 

Dr. Astrn. Our tests on the material before have been carried out 
in the range of acid densities which are encountered in the normal 
charge and discharge cycle of a battery. The effect renorted bv MIT 
was obtained with acid densities below that range. That is why we 
had not encountered that. It is an effect which is beyond the range 
of normal battery operation. 
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Senator ScnorprreL. Now, in the checking of the record 

Dr. Astin. One of the things is that it had water put in it for the 
electrolyte. Nobody runs a battery with only water in it. Some- 
times water is used in an effort to reduce the sulfation, but then, after 
that is done, acid is added. And that is why I think we never encoun- 
tered the effect reported by MIT, as it occurs at a density which we 
considered beyond the range of interest. 

Senator Scuorrre.. Is the battery different completely in perform- 
ing its function when solutions are diluted ? 

Dr. Astrx. The solution gets dilute as the battery discharges. 

Senator Scnorrret. It retards its effectiveness? Or does it? 

Dr. Astin. As the acid concentration becomes lower it is able to 
supply less energy, other things being equal. 

Senator Scuoerre,. Now, the Marine Corps tests seem to indicate 
that when the storage batteries are treated it is easier to charge bat- 
teries that are treated with AD-X2. Is that possible, or is that an 
erroneous assumption? Or what have you got to say about that? 

Dr. Astin. We have never been able to find any beneficial effect of 
AD-X2 or any other mixture of sodium and magnesium sulfate in the 
charging process of a battery. I can make that statement categori- 
cally. We have found no beneficial effects of these mixtures on the 
charging process of a battery. 

Senator Scnorrrren. Now, as against that, we have commercial users 
who inform us that they have tried and discarded many other addi- 
tives and now use and support AD-X2. Now, is that just a psycho- 
logical reaction, or are they sympathetically inclined, or what? Now, 
that is the practical side of it again. 

Dr. Astin. Senator, I really cannot answer that question. I can 
postulate as to what it might be. But I most certainly do not know 
the answer. I am confident that it is not due to any physical benefit 
which occurs within the battery itself due to the additive. 

Senator Scuorrret. There was some discussion here and testimony 
to the effect—I heard Mr. Ritchie this morning, and I am sure he 
feels pretty strongly about it—that the Bureau in its tests did not 
follow fully the directions that he and his associates had set forth. 
Now, if that is the case, why was it not done? Or are we befogged 
on that issue ? 

Dr. Astry. To explain it clearly, I would prefer that this is a ques- 
tion you let the National Academy Committee settle. However, I will 
try to clarify it. 

A number of the changes which were made were trivial. The only 
one I really heard him criticize severely is this one about the acid 
density. He had initially requested that when the acid density in the 
batteries reached 1.280 we then withdraw acid and add water. We 
refused to do that for this reason: We know that the introduction of 
magnesium and sodium sulfate mixtures into the electrolyte of a bat- 
tery raises the specific gravity by a definite, measurable amount. You 
put more stuff in solution, and its density goes up. Therefore, it 
would have been highly probable, because of this constant difference, 
that the treated batteries would have reached the 1.280 reading before 
the untreated batteries, and then we would have been possibly pulling 
acid out of the treated batteries and adding water to them, and not 
doing this to some of the untreated batteries. This would have meant, 
then, that the exposure conditions between the treated and the con- 
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rols would have been different. This would have violated one of the 

damental criteria for running a proper controlled experimeut. 
[hat is, we would have given a different environmental condition or 
handling procedure to the treated batteries than we would to the con- 
trols. So then the results would have been jeopardized. 

(his went back and forth. I told him one time in a letter that we 
would not pull acid and add water. We finally, in a discussion, tried 
to convince Mr. Ritchie that this would make no difference, and got 

s concurrence just a day or two before we started the tests, that 

would raise the limit to 1.325 instead of 1.280, and then if a cer- 

n percentage of the cells in any charging line reached this density, 
we would pull acid in all of them and add water. This, then, would 
have insured equal treatment to all of the samples, which was an 
essential thing for the validity of the experiment. 

Senator Scuorrrex. I note that reference has been made here to 

ie of these changes that take place, that they would be trivial. 
Now, do you folks in your department say that? 

Dr. Asrtn. I say that the changes were trivial; yes, sir. 

Senator ScnorrreL. You probably have answered this, but I am 
oncerned about it. If the specific instructions given by Mr. Ritchie 
ind his associates to be followed were not followed, I could see where 

would have some logical reason to say, “Well, they are not cooper- 
iting fully on this thing,” because there are successful users. Appar- 
ntly this committee and I have searched, and I have made inquiry, 
but I have not received one single instance of customer kickbacks or 
bjections. 

Now, you can fool a lot of people if they have a dead duck on some- 
body’s table. This new committee will probably give that a conclu- 
sive test, then, specifically following these instructions, or someone 
will, will they not? 

Dr. Astin. I—— 

Senator Scnorrret. Of course, you should not speak for them. 

Dr. Astin. I could not speak for the committee. They are quali- 
fied to supply the answer. I will stand on the fact that they are quali- 
tied to give the answer. 

Senator Scnorrret. In your statement of February 10 of this year 
to the House Interstate Commerce Committee, it was reported that 
you people noticed many differences in treated cells. Well, if that 
was the case, aren’t these changes or these differences, then, signifi- 
cant, and should they not have been followed up? Or do we have an 
explanation for that? 

Dr. Astin. I am not quite sure that I understand which changes 
you are referring to, sir. 

Senator Scnorrrer. I just noticed your statement. You said in 
your statement of February 10, 1953, to the House committee that you 
noticed many differences in treated cells, and the question comes up, 
“Then aren’t these differences significant ?” 

Dr. Astin. What page is this on, Mr. Senator? 

Senator Scnorrren. It referred to the temperature changes and 
the size of, for the lay standpoint, I will say the bubbles, the opera- 
tional effect of the battery. 

Dr. Astry. There is a difference in the bubbles that are formed by 
the addition of this salt. That is definite. But as far as we know, big 
bubbles or little bubbles make no difference. 
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Senator Scuorprrret. Could we get into this record at this point, 
because that seems to be one controversy that is raised: Why is it 
different? 

Dr. Astin. We have not yet been able to find out why the appear- 
ance of the bubbles with sodium and magnesium sulfate in the solu- 
tion is different from what it is without it. We have several theories, 
but we are convinced that these bubbles have no significant relation- 
ship to battery performance. There is no controversy over the exist- 
ence of the bubble effects. That is, we admit that there is a bubble 
effect. 

The Cuarreman. Dr. Astin, let me ask you abont the flaky parts 
that might drop off the cell bodies themselves. If the compound 
additive would ‘hi ave a tendency to break that up, would that not 
add to the life of the battery by preventing shorting by the particles 
of lead that might be of such size that they could join and thereby 
create a short in the battery ? 

Dr. Astin. As active material drops off the plates and settles 
on the bottom, if it built up high enough, it can cause a short; yes, 
sIr. 

The Cuairman. Yes. This treatment will prevent this condition. 

Dr. Astrn. It does not. It has no measurable effect on the amount 
of sedimentation formed. 

The CuatrmMan. Now, you have only carried on an experiment for 
2 weeks. 

Dr. Astrn. Oh, we have carried 

The Cuarrman. That is a disturbing factor in my mind. A field 
test would give you quite a period that you could examine this, 
whereas a 2-week test does not give you the length of time to examine 
it. 

Dr. Astin. We have run experiments over many months on treated 
batteries and untreated batteries. The test that was completed within 
2 weeks was the one run last June, the one which Mr. Ritchie speci- 
fied for us.- As a mater of fact, the batteries which were run last 
June, which were tested last June, have subsequently been tested 
additional times. Here now we have a group of batteries that have 
had the treatment in them for a year, and they have been used for 

various things, and there is still no difference between the treated 
and untreated batteries. 

Now, this is the group that we have based our experience on. 

The Cuarreman. You have used them in a perfectly normal opera- 
tive manner ? 

Dr. Astrn. These actually were stored, and one of the claims— 
well, it is known that batteries frequently will deteriorate more 

rapidly in storage than when in use. 

The CratrMan. Any time they have lost a charge. 

Dr. Astrn. These were then stored. I think they have been taken 
out and used twice since the tests last June, and in those instances 
where we pulled these batteries out and tested them again, there 
is still no difference between the treated and the untreated batteries. 
So to some extent, this particular experience could be construed as 
a field test. 

The Cruarrman. Yes, but you only use them periodically. They 
were only charged occasionally. 
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Dr. Astsn. Only these were stored on a shelf rather than in an 
automobile. 

[he Cuarrman. I have seen a battery eat itself up standing right 
in a basement over the winter months because the hated was down 
in the battery, and the battery was acid-eaten and destroyed standing 
still for 6 months. And a battery can do that on a shelf or in the 
basement of a home. 

Dr. Astrn. That is right. 

Che CHATRMAN. Surely. 

Dr. Astin. But it is my understanding that one of the claims that 
has been made for these materials is that they improve the storage 
characteristics of a battery, because it is known how badly they can 
deteriorate in storage, and our experience is that it has no effect on the 
storage characteristics or any other performance characteristics. 

The Cuarrman. Senator Schoeppel, I interrupted you. 

Senator ScnHorpreL, That is all right, Mr. Chairman. I have a 
number of other questions, and I want to defer to these other genile- 
men. 

Senator Gitterre. Mr. Chairman, 

The Cuairman. Senator Gillette has been sitting patiently here all 
afternoon, and I would like to accommodate Senator Gillette. 

Senator GitteTre. May I ask how long the chairman expects to 
continue ¢ 

The CuHarrMan. I was hoping that we could finish around 5 o’clock. 
That has made a pretty good day. But if you can finish, we may 
remain a few minutes beyond 5. Then we will resume at 10 o’clock 
tomorrow if we are not through. 

Senator Gmuetrre. Mr. Chairman, I could finish, but Senator 
Smathers is waiting here. 

Senator Smatuers. I have been sitting here not so patiently. 

Senator Sparkman. And Senator Saltonstall. 

Senator GriteTre. Senator Saltonstall. But I will proceed if the 
chairman wishes. 

The Cuarman. We will resume tomorrow morning at 10 o’clock. 
But you may proceed now. 

Senator Gruterre. Right. 

Dr. Astin, I would like to repeat what some of my colleagues have 
said here, that I have the highest respect for the Bureau of Standards, 
and I have great admiration for you personally. But I am disturbed 
over the situation that is presented to us here. This record here shows 
as nearly as I can compute it, over $400,000 worth of business over a 
period of 514 years done by this concern. The testimony of Mr. 
Ritchie was that these packets sell at retail for $3. If it was based 
on retail sale, there would be 135,000 purchasers. If you allow 35 
percent for the distributor, on a $2 basis, there are over 100,900 
customers. 

Have you had or do you know of any instance of the 100,000 cus- 
tomers or any one of them complaining that they were defrauded or 
sold a worthless article when they purchased this material ? 

Dr. Astin. Yes, I have; but I have taken no effort to follow up these 
things. After all, that is out of our field, to attempt to develop or 
check or verify claims that the people have not gotten their money’s 
worth, 





248 BATTERY AD—X2 


Just yesterday morning I got a telegram from some place in Massa- 
chusetts, of a man telling me he had tried this product and found it 
worthless. And I have heard indirectly of some others. I am quite 
sure that if one made a serious effort to develop a list of dissatisfied 
users, it could probably be done. But, honestly, I have made no effort 
to do it, because I do not think that it is any business of mine. 
Senator Gitterre. It is not the business of the Bureau of Standards, 
is it? 

Dr. Astin. To determine- 

Senator Giiietre. At the time the Bureau of Standards took this 
work, these tests 

Dr. Astrn. This would amount to a market survey, sir, and that is 
out of our category. 

Senator Gruierre. Certainly. At the time you undertook these 
tests on the AD-XQ, had you received any complaints asking you to 
make a test on the part of purchasers of this material ? 

Dr. Astin. To the best of my knowledge, we had not, sir. That is, 
the first test that was made on this material came about largely be- 
cause of the instigations from Mr. Ritchie through the Oakl and Better 
Business Bureau, and to Senator Knowland. 

Senator Gitterre. Now, in response to a question from the chair- 
man, you made the comparison of a person afflicted with some disease. 

If I had a certain disease, and you were a doctor, and a doctor pre- 
scribed a medicine and T took it and recovered, you as another doctor 
could very well say, “Why, he would have recovered, anyway. That 
was worthless stuff that he took. It didn’t do him any good. And 
he would have recovered anyway.” You could have done that, could 
you uals ¢ 

Dr. Astrn. A person can say that. He would not have any basis 
for establishing the truth or error of it. 

Senator Grttetrr. Now, if this doctor used that for 100,000 patients 
and they all recovered, or you had no evidence that it failed, would 
you not be inclined to think that there was some value in the treat- 
ment ¢ 

Dr. Astin. I would be inclined—yes, under that circumstance, I 
would be inclined to give some value to it, provided it was known that 
recovery was longer or impossible without the cure. 

Senator Gitterre. Then, bringing it down to the instant case here, 
if you had no complaint in the Bureau of Standards from over 100,000 
purchasers of this article, would you not be persuaded, outside of your 
scientific knowledge that it was worthy of some consideration ? 

Dr. Astrx. Oh, yes. I can understand completely the interest of 
your committee in this problem, because the large evidence of satisfied 
users is, to say the least, very convincing. 

Senator Gitrerre. And very persuasive? 

Dr. Astin. Very persuasive. 

Senator Giuerrr. Now, personally—I am speaking not for the rest 
of the members of the committee, but for myself—I do not know the 
first thing about whether this material is of value or not. What I am 
interested in, and I am sure the other members are in agreement with 
me on this, is whether or not there was in this entire investigation any 
discriminatory action against a company or a manufacturer anywhere 
along the line. Now, you have stated that there was nothing in the 
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s for your action here, your investigation of this particular addi- 
, that came to you by way of complaint from consumers ? 

Astin. That is correct. 
nator Gittetre. That is so. You have also stated that 28 Sena- 
ind 1 Congressman—that is about a fair sample of relative value— 
iwht to the attention of the Bureau of Standards complaints that 
come to them relative to this additive. 

Astin. Yes, sir. 

Senator Ginterre. Were those complaints or any of them based on 

oplaints of consumer constituents? 

Dr. Astin. No. These were complaints by the distributors of the 
Battery AD-X2 that the National Bureau of Standards was not 
giving him a fair deal. ‘That was essentially what they were. 

Senator Grtterrr. Now, in response to a question from the eminent 
Senator from Alabama, I believe you stated that somebody repre- 
senting a better business bureau had written you, or written to some- 

e in your organization, stating that there were complaints on the 
part of battery manufacturers that the sale of this product was in- 

erfering with their business. Did you testify to that? Did I un- 

erstand that ? 

Dr. Astin. I do not recall exactly all of the correspondence from 
the National Better Business Bureau. Their contention to us was 
that Pioneers, Inc., was arguing that their product should be exempted 
from the prior statements they had been making about battery 

asteeminas 

Senator Griterre. Yes. 

Dr. Astin (continuing). And stating also that the National Bu- 
reau of Standards had not tested the material. Well, in view of the 
fact that we had tested it and found it to be no different from the 

r battery additives, it was felt by the people who made the deci- 
sion 1 thi it it was proper to allow the National Better Business Bureau 
to use this information. 

Now, I am not familiar with all of the motivations behind the Na- 
tional Better Business Bureau’s request to us. There may have been— 
there must have been—some communications with the battery man- 
ufacturers. 

Senator Giiterre. But I believe, if I understood correctly, that 
in the letter from which Senator Sparkm: in read, which was a letter 
from your Mr. Vinal, in response to a statement or a complaint that 
was made by the Better Business Bureau on behalf of manufacturers, 
it was suggested by your Mr. Vinal that it was not your policy to take 
up complaints of that kind and make tests on those complaints, but 
that if it came to you from the Federal Trade Commission, you would 
feel justified in undertaking such an investigation; is that true? 

Dr. Astin. We would not only feel justified; we would feel com- 
pelled to. 

Senator Gititerrr. And in your opinion, you do not think that was 
& suggestion on the part of your organization to the complainants that 
they come to you through the F ederal Trade Commission ? 

Dr. Asrry. I do not think it is possible for me to interpret what 
was in Dr. Vinal’s mind at that time. I knew Dr. Vinal before he 
retired, and I know that he did not like testing these battery addi- 
tives. I am sure that he would not have deliberately sought to have 
somebody ask that another test be made. 
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Senator Guuerre. I am being unfair to you in asking you to eval- 
uate the statement made by Dr. Vinal. 

Dr. Astin. I do know that Dr. Vinal was trying to be helpful to 
the National Better Business Bureau in explaining our situation to 
them with respect to the way the Bureau would undertake a test of 
this sort. 

Senator Gitterre. Now, may I read, Dr. Astin, the letter to which 
[ referred, of June 22, 1949, addressed to Mr. K. B. Willson, National 
Better Business Bureau, Chrysler Building, New York, and signed 
by George W. Vinal, Chief of the Electro-Chemical Section, Division 
of Electricity and Optics: 

Reference is made to your letter of June 17 regarding AD-X2. It has been 
our policy not to make any tests on commercial products until requested to do 
so by some Government agency which is interested in the merits of the product, 
If this matter is turned over to the FTC, it is possible we may be requested to 
make tests. 

Now, if that is not a suggestion as to how to proceed to ask your 
organization to make tests, I do not know the English language, 
Doctor. ; 

Dr. Astin. It can be interpreted as a suggestion, yes. It is alsoa 
factual statement. 

Senator Giuterre. It was interpreted so; was it not? 

Dr. Astin. It is my recollection as those dates were read to me 
that this letter is some 9 months before the test actually came to us, 
for additives. 

Senator Gitertr. Now, I want to refer to your technical report—— 

The Cuarrman. Senator Gillette, will you yield for just a moment 
at this point ? 

Senator Guerre. Of course. 

The Cuarrman. When did Dr. Vinal leave the Bureau of Standards? 

Dr. Astin. Dr, Vinal retired from the National Bureau of Standards 
in June of 1950, after 43 years of service. 

The CHarrman. And where is he now ? 

Dr. Astin. He is now living in Princeton, N. J. 

The CuarrmMan. Is he connected with any firm ? 

Dr. Astin. I think he is doing some consulting work for two organi- 
zations: One, the Radio Corp. of America; and the other is the 
Electric Storage Battery Co. 

The Crarmman. Then he is doing consulting work for Electric 
Storage Battery ? 

Dr. Astrn. Yes. As long as we have raised Dr. Vinal’s name, I 
would like to state that Dr. Vinal is considered one of the outstanding 
authorities in this country on batteries. He is the author of two 
major textbooks on batteries, and the author of many original scientific 
papers. He was given in the 1930's, I think around 1938, for the first 
time to a scientist, the Gastone Planté Medal by the French Electrical 
Society, and he is a really outstanding individual in his achievements. 

The Cuarrman. Dr. Randall, too, was recognized as an outstanding 
scientists in that field; was he not? 

Dr. Astin. I do not think that Dr. Randall in this particular area 
was in Dr. Vinal’s class. 

The Cuatrman. He was not in his class? 

Dr. Astin. That is right. 
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The CHarrMAN, But he was an eminent scientist in that field, 
{hough, was he not? 

Dr. Astin. He was very well known. 

The Cuarmman. Yes; and known as a man who understood the field 
of electronics and storage batteries, was he not? I am just trying 
to get the facts. 

Dr. Astin. I would not endorse him. 

The Cuarrman. You would not? I am sorry, Senator Gillette. 
You may proceed. 

Senator Gitterre. That is perfectly all right, Mr. Chairman. 

Doctor, I am referring to Technical Report 1537, issued by your 

sureau dated April 1951, and I quote from it: 

During the last 30 years, more than 100 different battery additives, both 
powders and solutions, have appeared on the market. Most of the solutions have 
consisted of sulfuric acid, sometimes with additions of sodium sulfate, magne- 
sium sulfate, or coloring matter. 

This goes on to state that, based on the 30 years of studies and 
investigations of over 100 different additives, they had reached cer- 
tain conclusions. And, subsequent to the issuance of your 504, the 
United States Department of Commerce, under the letterhead of 
Charles Sawyer, Secretary, and the National Bureau of Standards, 
E. U. Condon, Director, issued a press release in which they state: 

Results of extensive study of popular “battery restorers,” claimed to rejuve- 
nate wornout automotive storage batteries, have just been released by the 
National Bureau of Standards. -Many of these preparations are being sold daily 
with the promise that in a new, failing, or dead battery, the useful life of the 
battery can be greatly increased. The Bureau has tested most of these additives 
for the Federal Government and found them of no value. In fact, there seems 
to be no difference between the life of “doped” batteries and untreated batteries 
used as control. 

Similarly, discussing the question of the use of additives, in the light 
of experience and investigations that have been made, “The results of 
the Bureau’s studies have been published in Circular 504,”—so this is 
subsequent to that—“ ‘Battery Additives,’ which may be obtained from 
the Superintendent of Documents, United States Government Printing 
Office, Washington, D. C., for 15 cents per copy.” 

Now, if after your organization had waited from 1931 to 1949, 18 
years, without making any special investigation, then in the light of 
complaints that had come from the Better Business Bureau through 
the FTC, you had undertaken an investigation of this particular addi- 
tive, why do you consider that it was incumbent upon the Bureau of 
Standards, through the Department of Commerce, to circularize the 
United States on the question of additives based on its experience of 
30 years. Why did the Bureau suddenly have this rejuvenation of 
interest in additives ? 

Dr. Astin. There were a number of contributing factors on that. 
First, there were a number of new additives that appeared on the 
market following the end of World War IT; and, second, we had 
tested a number of these for the Federal Trade Commission, Post 
Office, or the Navy Department. The Navy had been interested in the 
development of means of improving the technique for storing bat- 
teries. We had accumulated this information. We had a much 
broader experience in 1950 than we had in 1931. There was a lot. of 
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information we had. To withhold it from the public would make 
us subject to criticism, too. 

That is, here is technical information, which means that these types 
of dopes are not helpful to storage-battery operation. If we with- 
held the publication of such information, that also is a position which 
could be criticized. 

Senator Giutterre. But you felt no incentive over the past 19 years 
to circularize or disseminate this information ? 

Dr. Astin. No. There are other types of circulars which the Na- 
tional Bureau of Standards puts out in other categories. This just 
happened to mature at that time. Now, if you re -all, our basic legisla- 
tion on publications authorizes the Bureau to publish the results of 
its scientific findings when such things are of importance to scientific 
or manufac ee interests. 

Now, the National Better Business Bureau says that this data was 
of importance to the commercial interests of the country, and that 
became a factor in the decision to publish that circular, and it was, | 
think, following the standards prescribed in our legislation. 

The CHarrmMan. Senator Gillette, would you yield just for one 
moment ¢ 

Senator Gruierre. Yes. 

The Cuarman. I find a letter here in the file of copies of letters 
that had been exchanged between the Bureau of Standards and the 
Better Business Bureau, and here is a copy, dated March 7, 1950, 
addressed to Mr. K. B. Willson, National Better Business Bureau, Inc., 
Chrysler Building, New York. It is signed by George W. Vinal, 
Chief, and he, of course, is the Dr. Vinal to whom we have been re- 
ferring in the Bureau of Standards. This is the letter: 

In response to your telegram of March 3, which I did not receive until March 
6, and my reply of the latter date, I am sending herewith rough draft of the pro- 
posed circular on battery additives. I had hoped to have it in somewhat better 
shape before sending it to you. I shall be glad to have your comments and 
criticisms of both the scientific information and its legal aspects as you have 
learned from past experience. 

Was it proper for the Bureau to have lent its aid in the preparation 
of literature and circulars, and so forth, with which the Better Busi- 
ness Bureau was going to circularize the countryside ? 

Dr. Asrrx. I would like to repeat again, our legislation authorizes 
us to disseminate the information we accumulate when such data is 
of importance to scientific or manufacturing interests. We had infor- 
mation which had apparent importance to the public. The National 
Better Business Bureau said it was important. 

Now, since our legislation specifically states that we should ap- 
praise the interest of science and manufacturing interests before we 
publish data, I see nothing wrong with that. We were not lending 
ourselves, in my opinion, toa campaign. We were performing what 
to these groups was a useful service, and we did not get the data be- 

cause they asked us to; we had the data in connection with the fulfill- 
ment of our functions for the other Federal agencies. This data in 
general form was available. The people who represent the business 
community of this country, I believe—and the National Better Busi- 
ness Bureau is in that category—claimed the dissemination of this in- 
formation would serve a useful purpose. Now, I would consider that a 
legitimate procedure. If, however, this committee does not think it 
so, then we would like your guidance on that. 
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The CHarrMan. You know, Doctor, we are just searching for infor- 
mation. We want to be certain that the small-business man who thinks 
he has something, and a great number of others think he does, too, is 
not stifled. 

Dr. Astin. Doesn’t the National Better Business Bureau represent 
small businesses ? 

The CuarrMan. They do. That is absolutely true. But here was 
« small-business man who was endeavoring to establish himself, and 
apparently there were a lot of satisfied customers. But there was 
another agency that represented themselves as the National Better 
Business Bureau, Inc., and they were taking it upon themselves to 
circularize the entire countryside by a positive statement relating to 
a report which the Bureau of Standards had submitted and, of course, 
that would mean “curtains” for that businessman. 

Senator Girrzerre. And, Mr. Chairman, on complaint of other 
manufacturers who claimed that they were being hurt. That com- 
plaint was made to the Better Business Bureau. 

The Cuarrman. You may proceed, sir. I beg your pardon for 
interrupting. 

Senator ee, I will just ask two questions in closing. I will 
not take any more of the Doctor’s time. 

Doctor, you have just quoted the law which permits you to publish 
these reports, and that, of course, is undoubtedly true. But under 


what circumstances are reports prejudicial to certain manufacturers 
published by your organization ? 

Dr. Astin. We try to confine our reports merely to the presenta- 
tion of technical data, and we hope thereby that since it is straight- 


forward data, nobody can complain that they are being discriminated 
against. That is, I gave in my general statement the example of tests 
on aluminum. It might show that tests on aluminum under a par- 
ticular set of conditions favor superior performance characteristics to 
steel. Now, would we withhold the dissemination of that data because 
the steel people would not like it? It is a cold, hard scientific fact. 
You disseminate it. To withhold the dissemination of scientific in- 
formation I think is the most prejudicial action. 

Senator Gitterrr. Why was not that report to the FTC made con- 
fidentially to them ? 

Dr. Astrn. The report to the FTC was confidential to the FTC. 

Senator Gitterre. Now, my last question is this. I made a nota- 
tion here as you were testifying in your general statement, and I may 
have itinerror. If so, I want to be corrected. I made this notation: 

The request by the Better Business Bureau that the AD—X2 be named in the 
report. 

Was that true? 

Dr. Astin. Yes, sir.. The National Better Business Bureau made 
two requests, One is that we permit the NBBB to answer some of 
the complaints made to them by either the Oakland Better Business 
Bureau or Pioneers, Inc.—I am not sure which—explaining that the 
National Bureau of Standards in fact tested AD-X2 and found it no 
different from anything else. That authorization was given. 

Senator Gitterre. Then, on the request of the Better Business 
Bureau, based on the report that they had made to you, you deviated 
from your policy and named a manufacturer here of an article that 
was in question ? 
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Dr. Astin. This was a deviation not in a report submitted by the 
Bureau, but in a report which the National Better Business Bureay 
was allowed to circulate. And it was a deviation, and the deviation 
was simply justified at the time on the grounds that it was necessary 
to correct erroneous statements which were being made, both about 
the circular of the National Better Business Bureau and about tests 
which the National Bureau of Standards had conducted. 

Senator Scuorrret. Mr. Chairman, would the Senator yield for one 
question at that point ? 

Senator Guxerre. I am through, just with this word. I am glad 
you made the statement that it was presumably the thing to do at 
that time. 

Dr. Astin. I said earlier, when one of the other Senators asked me 
the question, that this is a decision that could have been made either 
way, and I think either way can be defended; either way can be 
criticized. 

Senator Giutette. I shall be glad, Mr. Chairman, to yield to the 
Senator from Kansas. 

The Cuarrman. I am apologetic to Senator Smathers. 

How long will it take, Senator Schoeppel ? 

Senator Scuorrret. One question. I want to get one thing in the 
record. 

Senator Smatruers. Mr. Chairman, may I say this? I am perfectly 
agreeable to sitting here and having my distinguished colleague from 
Kansas, who is usually and always very thoughtful about those of 
us who sit on this end of the totem pole, proceed. But I would just 
like to ask the indulgence of this committee that tomorrow when we 
start, would it be possible for me to start off with the questioning at 
that time? 

The CuarrMan. I have endeavored to alternate from left to right. 

Senator Smaruers. I think that is fair. 

The Cuatrman. You, sir, will be the first gentleman recognized to- 
morrow morning. I will assure you that. 

Senator Smatruers. Thank you, sir. 

The Cuarrman. Dr. Astin will be with us tomorrow morning, will 
you not, sir? 

Dr. Astin. Yes, sir; if you wish. 

The Cuatmrman. All right. 

Senator Scuorrren. I wanted to get this into the record at this 
point, or right in this series of questions and answers, Dr. Astin, for 
one particular reason, because, if my memory serves me correctly, it 
was in April of this year that Mr. Brode, of your Department, testi- 
fying before the Senate Committee on Appropriations—and I am sure 
he was under oath—said this, and this concerns the Better Business 
Bureau. It might clear up some points as to what your Department 
thought of the relationship of the Better Business Bureau. Senator 
Ellender was questioning him, and Senator Ellender asked him this 
question : 


You never did give the results to any of the Senators who wrote to you, but 
you did make your findings available to whom? 
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In the form of a question. This was Mr. Brode’s answer: 


Mr. Brope. The Federal Trade Commission and the Post Office Department, 
and as a result of the pressure we have reported to one— 


get this— 


quasi-Federal agency or public agency, the Better Business Bureau. 


Well, now, that is the first information I have had that that Better 
Business Bureau is a quasi-Federal agency. Is that the way they 
are construed ¢ 

Dr. Astin. I think that may have been a misunderstanding. I have 
not heard it construed that way, unless it has a Federal charter. If 
it has a Federal charter, it might be so construed. But I am not sure 
about that. 

Senator Scuorpre. I was wondering if that was the reason why 
the correspondence or the inquiries directed from that Bureau through 
whatever channels it was into your Department made this seemingly— 
as you have been questioned here—maybe a little irregular approach. 
But this is from the testimony which was given under oath before 
the Senate Appropriations Committee. 

Dr. AsTIN. Gur affiliations with these national groups are of two 
kinds: one for the exchange of technical information; and one is to 
get ideas as to what things are of importance. We are supposed to 
serve science and industry, and it is only through working closely with 
groups representing science and industry that we are able to appraise 
the needs. 

Now, the National Better Business Bureau is one of the organiza- 
tions that we hold in high esteem. 

Senator Scuorrrei. That is right. 

Dr. Astin. And we have worked with them throughout the years. 

The CuarrMan. Senator Smathers, we have had a quorum call. We 
are trying to ascertain what the call is for. So in the meantime, we 
will proceed, and you may proceed. 

Senator Smaruers. Mr. Chairman, if I had any “rathers” on this, I 
would “just as soon rather” start tomorrow morning, if that would 
be all right with you, sir. It is 10 minutes after 5, and there is a 
quorum call, 

The Cuarrman. We will recess until 10 o’clock tomorrow morning. 

Thank you, Doctor. We are sorry that we have kept you all after- 
noon. But you are going to be here tomorrow morning. 

(Whereupon, at 5:10 p. m., the committee recessed, to reconvene at 
10 a.m., Wednesday, June 24, 1953.) 
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WEDNESDAY, JUNE 24, 1953 


Unrrep States SENATE, 
SeLtect CoMMITTEE ON SMALL Business, 
Washington, D. C. 

The committee met, pursuant to adjournment, at 10:05 a. m., in the 
caucus room, Senate Office Building, Senator Edward J. Thye (chair- 
man) presiding. 

Present: Senators Thye (chairman), Ferguson, Hendrickson, 
Schoeppel, Duff, Sparkman, Hunt, and Smathers. 

Also present: Robert A. Forsythe, chief counsel; Blake O’Connor, 
professional staff member; and William D. Amis, investigator. 

The Cuatrman. If the committee will please come to order, we 
will resume the hearing. Dr. Astin, will you take your chair up here? 
We will proceed where we left off last evening. 

Good morning, sir. 

Dr. Astin. Good morning. 


TESTIMONY OF DR. ALLEN V. ASTIN, DIRECTOR, NATIONAL 
BUREAU OF STANDARDS—Resumed 


The Cuarrman. It was agreed last evening that Senator Smathers 
would proceed with the questioning when we reconvened this morning. 

Senator Smathers? 

Senator Smatuers. Thank you, Mr. Chairman. 

Doctor, I wonder if you will take just a moment and tell us where 
you got your education. 

Dr. Astrn. I received my bachelor’s degree from the University of 
Utah and my master’s and doctor’s degrees from New York University, 
and then I served under a National Research Council fellowship for 
2 years at the Johns Hopkins University. 

Senator Smaruers. Have you ever been the recipient of an honorary 
degree ? 

r. Astin. That is sort of an embarrassing question in a way, be- 
cause just last week I was given an honorary doctor of science degree 
by Lehigh University, Bethlehem, Pa. 

Senator Smatruers. When did you first go to work for the Bureau 
of Standards? 

Dr. Astin. I went there first in 1930 as a research associate employed 
by the Utilities Research Commission of Illinois, and in 1932 I joined 
the staff as a civil servant. 

Senator Smatuers. In 1930, was there any politics mixed up with 
the fact that you went to work for the Bureau of Standards? 

Dr. Astrn. I do not think so. 
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Senator Smaruers. Did you ever study any salesmanship when you 
were in college? 

Dr. Astin. No, sir. 

Senator Smaruers. As I understand it, then, you are a scientist, 
purely and simply ? 

Dr. Astry. I don’t pretend to be anything else. 

Senator Smaruers. The thoughts of salesmanship or persuasion or 
psychology are outside the realm of your field ? 

Dr. Astin. I have not studied those areas. 

Senator Smaruers. Doctor, when did the question of battery addi- 
tives first come to your attention ? 

Dr. Asrrn. It was during the summer of 1951, to the best of my 
recollection. Dr. Condon, who was then Director of the Bureau, was 
away from Washington rather extensively that summer, and I was 
Acting Director in his absence, and I became aware of the problem at 
that time. I mentioned yesterday, you may recall, a letterwritin 
campaign to the Congress that started in the summer of 1951, and 
got into it at that time. 

Senator Smaruers. That was the first time that you as an individual 
got into this question of battery additives? 

Dr. Astry. I would not say it is the first time I heard of it. It is 
the first time I had any responsibility for it. 

Senator Smaruers. Do you recall from your study of this problem 
how many times the Bureau of Standards has made a test on battery 
additives, or approximately how many? 

Dr. Astin. It is on the order of 50. I have a list here going back 
to the early 1920’s. It is something of the order of 40 to 50 that have 
actually been tested in the Bureau’s laboratories over the past 30 
years, 

: Senator Smaruers. I have a list in front of me from the Federal 
Trade Commission which shows that since 1919, they have run about 
48 tests on battery additives, and that apparently all of them were 
with the same result. 

Do you recall when the Bureau of Standards first ran a test on 
AD-X2? { 

Dr. Astin. Yes. That started in January of 1949. 

Senator Smaruers, And what was the occasion for that? Do you 
recall who requested that that test be run? 

Dr. Ast1n. The test was actually run on the Bureau’s own initiative, 
but there had been prior requests from Senator Knowland and from 
the Oakland Better Business Bureau. About that time, the Federal 
Trade Commission had asked the National Bureau of Standards to 
run an evaluation on another battery additive, and it was felt that 
with very little added effort, AD-X2 could be put in and run along 
with the other additive, and that was the occasion for starting the 
test. 

Senator Smaruers. Now, at the time that this first test was run 
by the Bureau of Standards, did you know Mr. Ritchie, or had you 
ever heard of Mr. Ritchie? 

Dr. Astin. The first I had heard of Mr. Ritchie was in the summer 
of 1951. 

Senator Smaruers. So, at the time the first test was run in 1949 and 
the results presumably sent to the Federal Trade Commission, you had 
never heard of Mr. Ritchie? 
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Dr. Astin. No, [had not. I didn’t know anything about that par- 
ticular testing procedure. 

Senator Smaruers. Do you know whether the result of the test in 
1950 was positive or affirmative? Was it favorable or unfavorable? 

Dr. Astin. The test initiated in January of 1949 yielded a negative 
result, in that no beneficial effects were found. 

Senator Smatruers. Do you recall when the second test was run, 
what year that was? Was that in September of 1951? 

Dr. Astin. There was a request. from the Post Office Department in 
September of 1951, but the Post Office Department was given, in re- 
sponse to that request, the data obtained from the test beginning 
January 1949, and the second test for the Post Office Department 
started about the first of 1952, and there was almost simultaneously 
a second test about that time for the Federal Trade Commission. So 
the second and third tests which were run by the Bureau on AD-X2 
were in the winter of 1951-52. I donot recall the exact dates. 

Senator Smatuers. Now, at any of those tests which were run by 
the Bureau of Standards on AD-X2, was Mr. Ritchie present or were 
any of his representatives present ? 

Dr. Astrn. Not during these three tests that we have discussed so 
far. 

Senator Smatuers. Was there a fourth test? 

Dr. Astrn. Well, there was a fourth test run in June of 1952. 
This was the test I mentioned yesterday in which we had asked Mr. 
Ritchie to describe a procedure which would demonstrate conclusively 
the merits of his product, and that was the fourth test run on this 
material. 

Senator SmarHers. And at that fourth test, Mr. Ritchie did in- 
dicate to you the way in which he thought the tests should be run? 

Dr. Astin. That is correct. 

Senator SMatuers. And did you follow those instructions of his? 

Dr. Astin. We followed them in all pertinent detail. There has 
been some argument about deviations from his instructions. I ex- 
plained yesterday generally what those deviations were. We don’t 
see how the changes we made could have possibly affected the results, 
and as I said yesterday, I think this is a question which will have to 
be resolved, if there is doubt about it, by this special committee of the 
National Academy of Sciences. 

Senator SmatHers. As I recollect your testimony yesterday, the 
deviation was a matter of acid density ; is that correct? 

Dr. Astin. That is the deviation that has been objected to most 
strenuously ; yes. 

Senator Smaruers. Do you know of any scientific theory or any 
scientist who would agree or who had agreed that the acid density in 
such a test would be material ? 

Dr. Astin. I have been able to find no rational explanation of why 
this would have made any difference at all in the results of the test. 

Senator SmaTuers. So, as a scientist, in your opinion, this devia- 
tion had nothing whatsoever to do with the results of the test? 

Dr. Astrn. That is correct. And I think I should emphasize again 
that the deviation was made in order to insure that both the treated 
and untreated batteries received equal treatment. If we had followed 
the initial request he made on this acid-density matter, we would have 
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pulled acid out of the treated batteries and added water, and, in 
general, have not done this to the untreated batteries. 

Senator Smatuers. So that in your opinion there would have been 
no way to get a fair test? 

Dr. Astin. Yes. It is absolutely essential on any controlled experi- 
ment that the things that are done to both the controls and the samples 
be exactly the same, and if one deviates from this, then errors are 
introduced which spoil the validity of the conclusions. Now, here 
again, if I can take a minute or two, I think it is important to discuss 
this business of the controlled experiment and the laboratory and 
the field test, which 1 know is a question bothering all the members 
of the committee. 

Many people think that the laboratory test is a sort of theoretical 
test and that the field test is a practical test. Now, I believe that the 
reverse is actually true, because in the laboratory test it is possible to 
make with much greater accuracy and control the measurements by 
which the comparisons between the two groups of samples can - 
compared. In the field test, additional variables are introduced ; 
is more difficult to make the measurements by which one will rok og 
ate the performance of the two samples, so that from a strictly prac- 
tical point of view, you can learn more about the effect of an additive 
in a laboratory test than you can in a field test. 

Senator Smarners. Have you ever known as a scientist any result 
in a field test which could not be proven out. in a laboratory test? 

Dr. Astin. I know of no instance in a field test where something has 
been demonstrated of this sort which could not be demonstrated in a 
laboratory test. 

Senator Smaruers. Now, Doctor, is it possible that you as a scien- 
tist could take this powder, AD—X2, and determine what its ingredi- 
ents are? 

Dr. Astix. Oh, yes. That has been done. 

Senator Smaruers. As a matter of fact, that is what the Bureau of 
Standards is supposed to do, is it not, in cases like this? 

Dr. Astin. That is one of the types of things we do daily in large 
quantities, and I believe our organization is one of the most skilled 
in the entire Nation, if not the entire world, in analyzing the compo-. 
sition of chemical materials. 

Senator Smaruers. And because you can determine what ingredi- 
ents are in it, I presume you can also determine what the percentages 
of ingredients are in a certain formula such as this; is that correct? 

Dr. Astin. That is correct. 

Senator Smaruers. Then do you understand why this is a matter of 
such secrecy ¢ 

Let me first ask this question. Then the Bureau of Standards 
knows everything that is in this formula; do they not? 

Dr. Astin. I would say that we know everything that is in it in 
concentrations in excess of five parts per million. 

Senator Smaruers. Now, there has been some mention made of 
trace elements. Can you identify those trace elements? 

Dr. Astin. Yes, we have. 

Senator Smatners. And you can identify the.major ingredients in 
this formula; can you not? 

Dr. Astin. That is correct. 
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Senator SMaruers. And you ean identify the percentages of the 
trace elements and the main ingredients; can you not ¢ 

Dr. Astin. We have done that; yes, sir. 

Senator SmaTuers. Do you see any reason, then, why this should 
be called some great secret ? 

Dr. Astin. I see no reason for that. 

Senator SMaruers. Certainly it is not a great secret to a scientist, 
I presume. 

Doctor, is there any substantial difference between this additive, 
AD-X2, and the other additives on which tests have been run during 
the past, we will say, 10 years? 

Dr. Asttn. We can find no significant difference in this additive 
and the several dozen others which we have tested during the past 
30 years, roughly. 

Senator Smaruers. Did I understand you correctly to say yester- 
day afternoon that in some of these packages, even: 

Dr. Astry. May I correct that last statement slightly? Some of 
the additives we have tested have been definitely harmful, and when 
I make this statement about AD—X2, I would say it is substantially no 
different from the other additives composed primarily of sodium and 
magnesium sulfate. 

The Cuarrman. If I may interrupt at this point, are we led to be- 
lieve that the additive is harmful to the battery ¢ 

Dr. Astin. No, we are not claiming the additive is harmful. Ac- 
cording to our latest measurements—— 

The Cuamrman. There was a press report to the effect that it could 
be and was harmful if used in a battery. Now, I want to be certain 
that I understood your statement on that. 

Dr. Astin. I would like to attempt to clarify that. Our more recent 
investigations have shown that the effect of this material is detri- 
mental rather than beneficial, but the amount of detriment or harm 
that it creates is so very small as to be completely negligible, I be- 
lieve, for all practical purposes. 

Senator Smatuers, It is a sort of neutral proposition ¢ 

Dr. Astin. That is correct. 

Senator Smaruers. Did I understand you to say yesterday that, in 
these packages of AD-—X2, sometimes the amount of the ingredients 
varies as much as 19 percent ? 

Dr. Astin. That is what I said; yes, sir. 

Senator Smaruers. But you still contend, however, that no matter 
what percentage these ingredients vary, the result is just about the 
same on the battery ? 

Dr. Astin. That is correct. 

Senator SmatHers. Now, Doctor, we have heard some testimony 
here and seen some 135,000 bills of sale indicating that certain people 
thought that this AD-—X2 did them a lot of good. How do you ac- 
count for that ? 

Dr. Astin. There are a number of explanations, and I am not an 
expert in analyzing what makes people willing to write testimonial 
letters. However, there are numerous examples where people believe 
they are getting beneficial results from some product. Hair restorers, 
I think, are a very common example. It is easy to get people to believe 
that they get beneficial action from hair restorers, but I know of no 
instance wate it has been found useful. 
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Senator Smatuers. I have tried without success. 

The CHarrman. If I may interrupt, the Senator says that he has 
tried it. I would like that beautiful head of hair that he has in com- 
parison with mine. 

You are a poor example, sir. 

Senator Smaruers. Doctor, if the Bureau of Standards runs across 
one that really works, I would appreciate some inside information. 

Dr. Astrn. On the matter of testimonials, Senator, we cannot accept 
testimonials, or the sort of things that are considered as testimonials, 
as scientific evidence. In general, the reports are made by nontrained 
observers, and the people who supply such information usually have 
no records or data to support, in a scientific manner, the statements 
or claims they make. For that reason—first, that there are generally 
no adequate measurements included in a testimonial, no rigorous speci- 
fications of the operating conditions under which the measurements 
were taken, and usually no controls whatever are used—for those rea- 
sons we cannot accept testimonials as scientific evidence. 

Senator Smaruers. Do you ordinarily receive—and when I say 
“you,” I mean the Bureau of Standards—do you ordinarily receive 
letters from average consumers around the country protesting the 
failure of some particular commodity to live up to its representations ¢ 

Dr. Astrn. Oh, we receive a few, but we have no jurisdiction or 
function to handle such things. So we do not receive many, and 
when we do, we attempt to direct the person to whatever group should 
handle such matters. 

Senator Smaruers. From your experience as the Director of the 
Bureau of Standards, do you think that most of the average citizens 
realize that there is such an agency as the Bureau of Standards? 

Dr. Astrn. I am not in a very good position to comment on its repu- 
tation with the general public. With the scientific groups that I 
know best, it is fairly well known. 

Senator Smaruers. From what you say and from what I know— 
and I do not want to be testifying here—I can say that I think most 
people when they have a complaint believe that the best place to write 
is to their Senator or their Congressman, rather than the Bureau of 
Standards. 

Dr. Astrn. I would think that is true. 

Senator Smaruers. On the instruction sheet that goes with this 
AD-XQ2, do the instructions require that each of these batteries be 
given a charge? 

Dr. Astin. It is my recollection that the instructions call for charg- 
ing the battery after adding the material. 

Senator Smaruers. Is it not a fact that almost any old and tired 
battery, we will say, if you give it a charge, that by itself would cer- 
tainly increase its power? 

Dr. Astrn. That is correct. 

Senator SMatruers. And its longevity? 

Dr. Astin. That is correct. But the difficulty is that most: people 
attempt to charge a battery too rapidly and become impatient in the 
charging process. The way one revives a tired, old battery is to give 
it a long, slow charge at low-current densities. 

Senator Smaruers. Was it not formerly a common belief that when 
your automobile battery was low, the way you would recharge it 
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would be to take it on a long trip and sort of by that method re- 
charge it? 

Dr. Astin. That has been done; yes. 

Senator Smaruers. So is it not a fact that just by the mere fact 
that you would give this battery a charge, whether you add any extra 
magnesium sulfate or sodium sulfate, the charge alone would increase 
the potency of the battery ! 

Dr. Astin. Yes; it should. 

Senator Smaruers. Now, do you not think that that possibly could 
lead to the fact that many people could believe that they were getting 
some good out of the AD-—X2 when, as a matter of fact, the benefit was 
resulting directly from the charge? 

Dr. Astin. I think that is a very logical explanation of the reason 
some of the people believe the material to be helpful. 

Senator Smatuers. It could be sort of like the medical officer here 
in the Senate when they say, “Now, the way we will make you healthy 
is for you to take a vitamin pill and eat a 3-pound steak.” The vitamin 
pill will work well if you eat the 3-pound steak. 

Dr. Astin. Well, vitamins are helpful, too. 

Senator Smatuers. Doctor, is it not a fact that most of the batteries 
which people turn in, in truth and fact, still have some longevity or 
some power left in them ? 

Dr. Astin. Yes, I think that is very definitely true. I explained 
yesterday that many people will turn a battery in before the expira- 
tion of its guarantee period as an insurance measure, and just for the 
fun of it, some of our staff members a year ago went to one of the 
local stores and bought a lot of secondhand batteries that had been 
turned in as being at the end of their useful life, and did nothing to 
them, but just put them in their cars—they did not even charge them— 
and the first failure occurred after 6 months, according to my recollec- 
tion. 

Senator Smatuers. In other words, they were able to take batteries 
and use them for about 6 months, whereas other people had turned 
them in as being useless ¢ 

Dr. Astrn. Yes; and by doing nothing to them. If they had been 
given a mechanical overhaul and a bench charge, they would have 
probably lasted even longer. 

Senator Smaruers. Now, Doctor, the main ingredient of AD—X2, as 
I gather it from your testimony, is magnesium sulfate and sodium 
sulfate ; is that correct ? 

Dr. Astrn. That is correct. 

Senator Smaruers. What is the cost of magnesium sulfate and so- 
dium sulfate in the quantity of the packages which we see that AD-X2 
is packaged in? What would that amount cost commercially ? 

Dr. Astin. I think I have some data on that. 

At wholesale rates, the sodium and magnesium sulfates that are in a 
$36 carton of the material could be purchased for 5 cents. 

Senator Smaruers. Can be purchased for how much? 

Dr. Astin. Five cents. 

Senator Smaruers. Five cents. Is that magnesium sulfate and 
sodium sulfate ¢ 

Dr. Astin. Yes, that is magnesium sulfate and sodium sulfate. 

Senator Smatuers. So that amount could be purchased for 5 cents? 

Dr. Astin. At wholesale rates. 
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Senator Smatruers. At wholesale prices? 
Dr. Astin. That is right. 

Senator Smatuers. Do you_recall how much Mr. Ritchie gets for 
his AD-—X2, what he asks for that? 

Dr. Astin. It is $3 a treatment package, and it is my recollection 
that a 2-pound carton, which contains a dozen packages, is $36. 

Senator Smaruers. Now, do you have any idea as to what the cost 
of the 7 mysterious trace elements is in 1 of these packages? 

Dr. Astin. That would be very difficult to estimate. In the first 
place, these occur in percentages of one hundredth of a percent or less, 
and also most of these trace elements are usually found in the sodium 
and magnesium sulfates as you buy them, so that for the most part, the 
trace elements in the material are not unique trace elements. That is, 
you will get them in sodium and magnesium sulfate, anyway. 

Senator SmatTuers. So just looking at these ingredients factually 
and coldly and as to their cost, you would say that the cost to repro- 
duce that package, in ingredients, would amount to about 5 cents? 

Dr. Astin. That is correct. 

Senator Smatuers. That would be your opinion. 

Now, Doctor, as the Director of the Bureau of Standards, you 
consider it your duty, I presume, to report the facts irrespective of 
whom it might hurt; is that correct ? 

Dr. Astin. That is correct. 

Senator Smaruers. Yesterday there was some mention made of the 
fact that you might be injuring some small-business man. Do you 
think that you have an equa! duty to protect the small consumer? 

Dr. Astin. I don’t know that we can relate our functions to either 
protecting or helping the consumer directly. That is, we are a sci- 
entific laboratory, and our primary purpose is to serve science and 
industry, to make the calibrations with respect to our standards, to 
determine information about the fundamental properties of materials, 
and so on. And this 1s a straightforward scientific operation, and 
I think that those data should be presented. They belong to the 
public. When we have information about properties of material, then 
the information should be given to the public. 

Senator Smatuers. Now, there was some point made that reason- 
able people could possibly have assumed that there was some motive 
behind the tests run by the Bureau of Standards because there were 
no circulars put out on additives from 1931 up until 1949. Do you 
care to comment on that? 

Dr. Astin. Yes. In the first place, in 1948, when consideration 
was first given to the revision of this circular that we had been dis- 
tributing on battery additives, some 17 years elapsed, so that the 
general reaction to it would be, I think, from people who received 
it, asking, “Well, have there been recent developments?” 

That was one factor. Another factor is that following World 
War IT, there was a considerable increase in the number of these 
materials appearing on the market, and also in 1948, we carried out 
an extensive study for the Bureau of Aeronautics on a whole variety 
of materials which we formulated in attempting to improve the 
storage characteristics of batteries. And in this connection, sodium 
and magnesium sulfates were also investigated. 

In 1947, we investigated 5 new additives that had appeared on 
the market; in 1948, 2 additional ones, and also this investigation for 
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the Bureau of Aeronautics. So we were confronted in 1948 with 
having a large number of additional observations on these materials, 
and I think it is quite logical that at that time consideration should 
have been given to disseminating this information to the people in- 
terested in it. 

Senator SmatuHers. Now, it has been stated that the Bureau of 
Standards operated improperly, we will say, in mentioning the name 
of AD-X2. I wonder if you would state how many times AD-X2 
was specifically mentioned by the Bureau of Standards and under 
what circumstances. 

Dr. Asttn. AD-—X2 was specifically mentioned by the Bureau in 
2 communications to the National Better Business Bureau; I think 
| in 1949 and 1 in 1950. In 1950, permission was given the National 
Better Business Bureau to use the data with respect to the name 
in a bulletin the National Better Business Bureau was going to circu- 
late to groups that it serves. 

Senator SmarHers. May I interrupt you there to ask you this ques- 
tion? Then the Bureau of Standards itself only mentioned the AD—X2 
in a letter to the National Better Business Bureau; is that correct? 

Dr. Astin. That is correct. The subsequent dissemination of the 
information was the responsibility of the National Better Business 
Bureau and not the National Bureau of Standards. 

Then the material was mentioned again by name in the communi- 

cations to the Members of the Congress who wrote about it, and then 
it was mentioned again by name in the report we made to the House 
Interstate and Foreign Commerce Committee in February of this 
year. 

Senator Smatuers. Did you at any time feel that you were violating 
any proprietary rights or violating any rules or regulations by men- 
tioning the name of f AD-X2 to the House Interstate and For eign Com- 
merce Committee ? 

Dr. Astrin. We were asked to comment to them specifically on that 
problem because we had been questioned about the report released by 
this committee the preceding December in which the material was 
specifically named. 

Senator Smatuers. And why did you specifically name it to the 
National Better Business Bureau? Why did you then name AD-X2? 

Dr. Astrn. First because they requested it, and I understood that 
they requested it because claims had been made that the material 
should be exempted from general conclusions about the sodium and 
magnesium sulfate additives, and second, because claims had been 
made that the National Bureau of Standards had not tested the mate- 
rial. Both of these claims were erroneous, and because they were 
erroneous, we felt that it was proper that the name be mentioned. 

Senator Smatuers. Do I understand you to say, in effect, that you 
mentioned the name AD-—X2 in the nature of a response to a question 
about AD-X2? 

Dr. Astin. We have not of our own volition named the product 
at all. I think that one will find, if the record is checked completely, 
that every time we have referred to it, it has been in an attempt to 
answer some question about it from various groups. 

Senator SmatTuers. Does the legislation which sets up the Bureau 
of Standards authorize you to disseminate such information ? 
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Dr. Astry. Yes. I read yesterday the section of our basic act 
which authorizes us to do that. I believe it reads that we are author- 
ized to disseminate results obtained from our operations when such 
data are of interest to scientific or manufacturing interests or to the 
general public. 

Senator Smaruers. Now, Doctor, in this test which the Bureau of 
Standards ran, were the results of that test confirmed subsequently by 
tests run by the Army Signal Corps? 

Dr. Astin. The Army Signal Corps tests, I believe, were the first 
tests run by a Government agency on AD-X2. That is, our tests were 
subsequent to theirs. 

Senator SmaTuers. Were the results of the Army Signal Corps 
tests the same as yours? 

Dr. Astin. They were the same to the extent that they found no 
advantage for the material, no beneficial action. 

Senator Smaruers. Were the tests for the Navy shipyard at New 
York run prior to or subsequent to your Bureau of Standards test? 

Dr. Astin. I believe they were also prior to it. I would have to 
check that. 

Senator Smaruers. Never mind. What were the results of the tests 
of the Navy shipyard? Were they the same as the Bureau of 
Standards? 

Dr. Astin. Yes. They had no beneficial results. 

Senator Smaruers. Were the tests at the Detroit Arsenal of the 
United States Army Ordnance run prior to or subsequent to the tests 
run by the Bureau of Standards? 

Dr. Astin. I believe all those tests were run prior to these tests. 

Senator Smaruers. And were the results of the tests run by the 
Detroit Arsenal of the United States Army Ordnance the same as 
those run by the Bureau of Standards? 

Dr. Astin. The testing procedure was different, but they were the 
same in that they found no beneficial results from the material. 

Senator Smaruers. There has been some testimony about a Post 
Office fraud order being placed against the owners of AD-X2. What 
has the Bureau of Standards had to do with that fraud order, if 
anything ¢ 

Dr. Astin. We carried out a test for the Post Office Department to 
attempt to determine if the material complied with the claims made 
for it by its manufacturer. And we wrote a report to the Post Office 
Department furnishing the results of our laboratory tests. The sub- 
sequent interpretation of that in connection with fraud is and has been 
the responsibility of the Post Office Department. 

Senator Smaruers. In your letter detailing results of your findings, 
did you recommend that a fraud order be entered ? 

Dr. Astin. No. We never make such recommendations. 

Senator Smaruers. The only record 

Senator Sparkman. Would you yield to me for just a second? 

Senator Smaruers. Surely. 

Senator Sparkman. You were asking about the dates of those tests. 
T have them before me. I thought it might be well to put the dates in 
the record here. 

Senator Smatuers. All right. 

Senator Sparkman. The only Signal Corps test was May 23, 1949. 
That was the report, the conclusions of it. e Navy shipyard at New 
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York: the final report was February 23, 1949. The Detroit Arsenal: 
the report was dated September 23, 1949. The first test made by the 
Bureau of Standards, the preliminary tests were 2: January 26, 1949, 
io June 29, 1949; August 8, 1949, to March 31, 1950. 

Senator Smaruers. Thank you very much, Senator. 

Now, in the letter of findings which you wrote to the Post Office 
Department, I did not get your answer. Did you say you did or did 
not make any recommendation as to what should be done! 

Dr. Astrx, No. We make no recommendations. 

Senator Smaruers. You never make any recommendations; is that 
correct ¢ 

Dr. Astin. That is our procedure, not to make recommendations. 

Senator Smatuers. So, if a fraud order has been entered, it is not 
because of the Bureau fo Standards; it is because of the Post Office 
Department; is that correct ? 

Dr. Astin. That action is theirs; that is true. However, the labora- 
tory data which we furnish them may provide the basis for the action 
they take. 

Senator Smaruers. But it is up to the Post Office Department to 
draw ther own conclusions from the facts which you present ? 

Dr. Astrn. That is correct. 

Senator Smatuers. In other words, to go back, you people consider 
yourselves scientists and not either prosecutors or at is that 
correct ? 

Dr. Astrn. That is absolutely correct. 

Senator Smaruers. You do not feel that you should enter the hassle 
in the market place, so to speak ¢ 

Dr. Asttn. We have no competence in that area. 

Senator SMaruers. Now, yesterday there was a letter read, written 
by Mr. H. A. Harvey, of the Auto-Lite Battery Corp. I wonder if 
I could get a copy of that letter. 

Mr. Chairman, I do not recall whether the whole letter or whether 
just one paragraph i is in the record. 

The CuarrMan. It was the second paragraph that was read. But 
the entire letter was put in the record. 

(Letter referred to appears on p. 241.) 

Senator SMATHERS. Thank you, Mr. Chairman. The letter is to Mr. 
Craig R. Sheaffer, Assistant Secretary of Commerce for Domestic 
Affairs, and it is signed by Mr. H. A. Harvey, the vice president of 
the Auto-Lite Battery Corp. It is all in the record, but I would like 
to read for the record the last paragraph of this letter. The para- 
graph which was read yesterday said: 

Chemical analysis of AD-X2 shows that it consists primarily of magnesium 
and sodium sulfates, like most of the hundred or more products with similar 
claims which have appeared on the market during the past 40 years. It is well 
known to battery engineers that magnesium and sodium sulfate help to dissolve 
impervious lead sulfate which may render batteries inoperative as sulfated 
batteries. 

Then it goes on to discuss the matter of lead sulfate in batteries. 
It comes on down to the last paragraph, which says: 

Mr. Jess M. Ritchie, promoter of AD-—X2, appears to be an accomplished 
psychologist and politician. I am inclined to think that it is these qualities 


rather than the merit of his product which underlie the furor which he has 
caused with AD-—X2., 
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I would like to be certain that that all gets into the record. 

Mr. Chairman, no further questions. 

The Crarmman. Dr. Hunt, you were not given an opportunity 
yesterday to ask any questions. So we will turn to you, Senator. 

Senator Hunr. Thank you, Mr. Chairman. 

Dr. Astin, in your examinations of ingredients that are submitted 
to you, I assume that aside from the making of your various tests 
with reference to whether they will do those things which the ad- 
vertiser says they will do, you also make a chemical analysis of the 
ingredients ; is that correct ? 

Dr. Astrn. Yes, sir. 

Senator Hunt. 'Now, in making a chemical analysis of the various 
ingredients of AD—X2, could you tell me whether it differs any from 
the so-called Protecto-C harge, which was the name of the other 
commodity, or manufactured or compounded ingredient? Do you 
know if there is any chemical difference in the elentents of those two 
mixtures ¢ 

Dr. Astin. To the best of my knowledge, we have never analyzed 
a material coming out of a package with the label “Protecto-Charge” 
on it. It is my recollection that “the only tests we have run on this 
material have been from samples carrying the name, “AD-X2.” So 
we are not in a position to say whether AD—XQ2 is different from 
Protecto-Charge. 

Senator Hunr. You have not run any tests on Protecto-Charge? 

Dr. Astin. We may have, but I am not familiar with them. I 
doubt that we did. We have, however, run a number of analyses on 
different samples of AD-X2. 

Senator Hunr. Doctor, I think it would be helpful to the commit- 
tee if you could tell us why in the 48 various manufactured products 
that you have tested, consistently magnesium and sodium sulfate are 
the basis of those concoctions. Why are they so universally used if 
they do not have some beneficial effect ? 

Dr. Astrx. The electrolyte in an ordinary lead-acid battery is a 
solution of sulfuric acid. When sulfuric acid is dissolved in water, 
it separates into ions. That is, sulfuric acid is composed of hydrogen 
and a sulfate group, which consists of sulfur and oxygen. The hydro- 
gen half of the sulfuric acid molecule separates and carries a posi- 
tive charge, the sulfate half carries a negative charge. 

Now, this separation is basic to the process that makes the battery 
work. There has been a feeling among a lot of people trying to im- 
prove batteries that if one increases the density of sulfate ions in the 
battery, beneficial effects might be obtained. 

Now, sodium and magnesium sulfates when dissolved in water also 
separate into ions, as does the sulfuric acid, and one gets from this 
solution an increase in the density of the sulfate ion. And the reason 
sodium and magnesium sulfates are used rather than other types of 
sulfates, like copper sulfate, is that sodium and magnesium sulfates 
apparently cause no harm due to the presence of the sodium and mag- 
nesium ions in the electrolyte. 

This, of course, is a technical question, and it is difficult to clarify 
it. But that is about as simple as I can make it, I think. 

Senator Hunt. Thank you. 

Doctor, I want to ask you, in the addition of AD-X2 to batteries, 
as I understand it, there is also a battery service connected with the 
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selling of the product. Now, as I understand it, these batteries are 
taken apart; sediment is removed from the bottom; buckled and 
worn-out plates are replaced; worn-out separators are replaced; any 
short circuits are corrected; a new acid solution is put in, and then 
the AD-—X2 is added, 

Now, in your experiments in your laboratory, did you give that 
service to the batteries that you treated, or did you simply put in the 
additive ¢ 

Dr. Astin. In some cases the batteries were reconditioned ; in others, 
the additive alone was added without any further servicing. 

Senator Hunt. All right. Now, will you tell the committee—— 

The Cuatrman, Might I interrupt at that point? Was it my un- 
derstanding of the question asked by the Senator that all the service 
stations that sell the AD-X2 give this general service to the battery 
before the AD—X2 is applied? Was that the basis of your question? 

Senator Hunt. That was the basis. I would not say “all.” My in- 
formation is that Mr. Ritchie sells not only the substance, Battery 
AD-—X2, but also a reconditioning service known as the Battery 
AD-X2 service system. Such a reconditioning service is found to 
help any battery. 

The Cuatrman. The only reason that I am asking the question is 
to make certain that the record is clear on that. Are we to under- 
stand from your question that this is a general service rendered at 
all the sales organizations and establishments that sell the AD-—X2? 

Senator Hunt. I would not think it would be all the sales, because 
I think it would be impossible for Mr. Ritchie to do this servicing in 
all of the various parts of the country where his product is sold. 

The Cuarrman. That was what led me to ask the question, because 
I want to be certain that the record would be clear on the question 
as to whether that was a general function of all the service stations 
on a battery prior to the sale of the product. 

You have asked a question leaving the record to appear as if this 
service was always made prior to the application of the AD—X2 com- 
pound, I just want the record to be perfectly clear on that question, 
sir. 

Senator Hunt. My statement was that Mr, Ritchie sells not only the 
substance but a service. I did not intimate that it was always used 
or that it was never used. 

The Cratrman, I just wanted to be sure that the question was 
separated in such a manner that we would be able to frame the ques- 
tion to Mr. Ritchie, because I know nothing about how it is sold or 
how a battery station services the battery prior to the application of 
AD-X2. I just want to develop the record clearly on that question. 

Senator Hunt. Doctor, in the event that full use is made of the 
service as well as the additive in the same battery, what percent of 
improvement in the battery do you think would be from the service 
and what percent of improvement would be from the additive / 

Dr. Astrn. If there is any improvement, I would say it would be 
100 percent from the service and zero percent from the additive. 

The Cuatrman. In order that the record may show this question, if 
we must refer to it at a future time, was there any service given to 
batteries of the fleet operators that had continuously ordered the 
product over a period of several years? Was there a service rendered 
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with the AD-—X2 product to these fleet operators, or did the fleet 
operators just make the application without any service whatsoever? 

We may have this question on the record, and we will get the answer 
to it at a later time. 

Senator Hunt. I think you could get that answer, of course, from 
a fleet operator. 

The Cuarmman. Definitely. 

Senator Smatuers. May I just make this observation, Mr. Chair- 
man? I think a minute ago it was established that always, with 
AD-X2, they at least give it a charge. They do not just pour in the 
AD-X2 and just leave it there. 

The Cuareman. In order that the record is clear, this is assuming 
that a fleet operator, operating 500 or 600 either trucks or motors that 
used the storage battery, in the event he makes an application of 
AD-X2, could make that application without ever removing the bat- 
tery from the unit, and that he just simply puts the AD-X2 in and 
continues the operation. 

Senator Smaruers. That is what I originally thought. But I 
think that subsequent investigation has revealed that on the direc- 
tions either they run the engine of the car way up, which has the 
effect of recharging the battery 

The Cuarman. The Senator is not exactly familiar with the au- 
tomatic controls of your mechanism on your generator. If a battery 
is full, it automatically kicks out, and if a battery is low, it will auto- 
matically take the full charge of the generator. You could run a 
motor as fast as you like, if a battery is full, and your automatic con- 
trols will not put any more juice in that battery, because if it did, you 
would burn the battery. That is an automatic device in the generator. 

Senator Smaruers. I think that they have a regulator on the gener- 
ator, I believe, which actually governs what goes into it. Now, I do 
not know. I am in a field where I am completely lost. But as I re- 
call from the testimony that has been given, every time AD-X2 is 
used, there is always something that goes along with it. Either the 
charge is given by the operators or the reconditioning process goes 
with it, or it is taken out and reworked. 

The Cruatrman. The only reason for developing these questions as 
I did with Senator Hunt was that there will be men who will appear 
later to testify who are either the battery-station operators or the fleet 
operators, and they now have the Pons in the record, to which 
they will give us the positive, everyday usage in reply. 

So, Senator Hunt, you will pardon be for interrupting. You may 
proceed. 

Senator Sparkman. May I say at this point that you will recall 
that Mr. Ritchie himself testified that the additive was more or less a 
cleanser and that it had nothing to do with the charging. You still 
had to charge the battery after the additive was put in. 

Senator Hunt. Dr. Astin, would you tell the committee the names 
of the two men, I believe, primarily, who did the greatest amount of 
work on these investigations in your laboratory ? 

Dr. Astin. The two men who did the greatest amount of work initi- 
ally were Dr. George Vinal and Mr. Paul Howard. 

Senator Hunt. And did you have every confidence in their ability, 
or were they under your jurisdiction at any time? 
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Dr. Astin. They were not under my jurisdiction. Dr. Vinal re- 
tired in 1949 and was never under my jurisdiction. Mr. Howard re- 
signed about a year ago. He was a couple of stages removed from my 
jurisdiction. That is, he was not under my direct supervision. But 
at the time they did the work, neither of them was under my juris- 
diction. 

Senator Hunt. Do you know them by reputation sufficiently to feel 
that their work is competent and accurate? 

Dr. Asttn. I have complete confidence in their competence, their 
reliability, and their objectivity. 

Senator Hunr. Where are those gentlemen now, Doctor? 

Dr. Astin. Dr. Vinal, as I said, has retired. He is living in Prince- 
ton, N. J., and doing occasional consulting work for the Radio Cor- 

poration of America and the Electric Storage Battery Co. Mr. 
foward is working for the Yardney Electric Co. in New York City. 

Senator Hunt. Could you tell the committee how it happened that, 
following their retirement from the Bureau of Standards, they became 
connected with battery companies? 

Dr. Astin. That isa very natural thing for them todo. Dr. Vinal, 
as one of the country’s and one of the world’s outstanding battery 
authorities, apparently did not want to be completely idle after his 
retirement, and in order to make most effective use of his skill, the 
type of organization he could serve best would be a battery company. 
I think it is completely logical that he have such an association, and 
I personally feel very strongly about aspersions which have been cast 
that there is something wrong with his doing this work. I believe 
that it would be important when people attempt to infer that there 
is something wrong about it that the motives of the people who make 
such inferences ought to be looked into, 

A similar situation applies with Mr. Howard. He has not as long 
and as distinguished a career as Dr. Vinal. He is a younger man, 
but his skill also is in batteries. He had worked with battery groups 
before he came to the National Bureau of Standards, and it is quite 
logical that if he wanted to leave the Government service, he would 
go to work for some battery company. 

Now, incidentally, the company he is working with is a manufac- 
turer of alkaline batteries, which, to some extent, are competitive 
batteries to the lead-acid batteries. 

But we have demands from industry all the time attracting people 
from the Bureau to go to work in private industry. I think most of 
the members of our organization could leave tomorrow and accept a 
position in industry at substantially more than they are making work- 
ing for the Government. But our people believe in the importance 
of the work they are doing. They think that there is a certain pleasure 
and virtue and patriotism in public service, and we are able to keep 
outstanding scientists in our organization at salaries substantially 
less than they could get in private industry. Occasionally, one of 
them gets tempted and will go out and increase his salary and increase 
his pleasure from the material benefits of life rather than from the 
spiritual. 

Senator Hunt. You take the position, then, Doctor, that it is entirely 
unfair to these two scientists to cast aspersions or intimate that they 
have gone with battery companies as a payoff for the work they did 
in the Bureau of Standards on AD—X2? 
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Dr. Astin. I think it is very unfair; yes, sir. 

Senator Hunv. Doctor, when Secretaries Weeks and Sheaffer 
appeared before us with reference to discharging you, they said you 
were not sufficiently objective in the market place. You entirely 
discount the play of the market place. 

How would you interpret that statement ? 

Dr. Astrx. That may be due to a misunderstanding, sir. How- 
ever, we are a scientific laboratory. We attempt to determine tech- 
nical merits; and use consideration, that is, whether a person is satis- 
fied by the use of a product, bears no consideration in influencing our 
findings. If, however, market-place factors create interest in a 
product, then that might determine whether or not we would inves- 
tigate it. But certainly the customer satisfaction or the demand for 
a particular product in the market has no bearing whatsoever on the 
technical merits of a product. 

Senator Hunt. Doctor, does your institution examine the quality of 
a manufactured product such as the Sheaffer ballpoint fountain pen? 

Dr. Astin. To the best of my knowledge, we have never tested it. 

Senator Hunt. You, then, have had no communication with the 
Federal Trade Commission whereby the Federal Trade Commission 
forced the Sheaffer Pen to discontinue the advertising of their ball- 
point pen as.a lifetime ballpoint pen ¢ 

Dr. Astin. I have no information that we ever furnished any ad- 
vice or assistance to the Federal Trade Commission in that connection, 

Senator Hunr. Thank you, Mr. Chairman. 

The CuarMan. Senator Ferguson, of course, has been conducting 
hearings on the Armed Services Subcommittee of the Appropriations 
Committee; therefore, his schedule has been exceedingly heavy and 
difficult to adjust. For that reason, I will pass over any of the others 
to permit Senator Ferguson to ask questions at this time. 

Senator Fercuson. I have a few questions, Doctor, that I did want 
to ask, and I appreciate the Chair and the other members of the 
committee permitting me to intervene at this time. 

The Cuarman. I would say, Senator Ferguson, that Senator 
Schoeppel last evening had not completed his questioning at the time 
that we recessed, and that was the reason I was passing over him, to 
permit you the opportunity to question the witness right at this time. 

Senator Ferguson. I left the Armed Services Subcommittee of the 
Appropriations Committee, and would like to ask just a few questions 
to get an understanding of this situation as far as you are concerned, 
Doctor. You were connected, were you not, in the chain of authority 
at the time that this proceeding was going on as far as this battery 
additive was concerned ? 

Dr. Astin. I got into it in the summer of 1951. 

Senator Fercuson. 1951? 

Dr. Asttx. Yes, sir. 

Senator Fereuson. Were you in the chain of command prior to that 
time? 

Dr. Astry. I was not. 

Senator Frreuson. So, then, you would be in the chain of com- 
mand from 1951? 

Dr. Astin. That is correct. 

Senator Frercuson. Were you in the chain of command and in 
authority at the time the matter was taken over to the Post Office? 
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Dr. Astin. Yes. We submitted reports to the Post Office Depart- 
ment when I was responsible for the organization. 

Senator Frercuson. Did you personally go over to the Post Office 
authorities ¢ 

Dr. Astin. I appeared, at their request, at a hearing they held in 
October 1952. 

Senator Fereuson. Their proceeding was solely for the purpose of 
ascertaining whether or not this company was using fraud as far as 
the mails were concerned; is that correct ? 

Dr. Astin. That is my understanding; yes, sir. 

Senator Fereuson. And did they subpena you or request you to 
come over ¢ 

Dr. Astin. They requested me to come over. 

Senator Fereuson. Was this in writing or not? 

Dr. Astin. It is my recollection that there was a written request 
that we make members of our staff available to testify; and it is my 
recollection that my invitation was by telephone. 

Senator Frreuson. How many people went over with you ? 

Dr. Astin. I think there were about 5 or 6 members of the staff 
testifying. 

Senator Frerevuson. Were there not nine? 

Dr. Astin. There may have been. I don’t remember. 

Senator Frreuson. How many postal inspectors were there who 
would be the people that were really running the proceeding to get 
the evidence ¢ 

Dr. Astrn. At the hearing, I don’t remember exactly, sir. I think 
there were 2 or 3. 

Senator Fercuson. Had you ever been over before on any project 
with respect to the mails? 

Dr. Astin. No. That was the first time. 

Senator Frreuson. The first time. Was this not unusual to ask 
you, as the director of research, to come over when they were consid- 
ering whether or not a company was using the mails to defraud ¢ 

Dr. Astin. They were interested in learning the results of the tests 
carried out in our laboratory and in having some clarification of the 
conclusions in the reports. Normally, I would say it would be un- 
usual, but they were also using in their hearing, so I understand, data 
taken on the tests we ran on this product, AD—X2, in June 1952, and 
I had been associated very closely with that particular test. I think 
it is because of my close association with that test that they asked me 
to appear. 

Senator Frercuson. Doctor, do you know of any other case that 
became as important in the various agencies as this battery additive 
case ¢ 

Dr. Astin. No; I do not. 

Senator Frrcuson. No other one ever took on the importance that 
this case did, where they even had the director in the act, as we call 
it; is that right? 

Dr. Astrn. I am not familiar with one. 

Senator Ferauson. You are not familiar with one. Now, how do 
you account for this becoming a.celebrated case? That is not going 
into the new administration at all. 

Dr, Astin. That is correct. 
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Senator Ferauson. This was back under the other administration. 
How did this become a celebrated case back under the other admin- 
istration ? 

Dr. Astin. I think it would be better if you asked the Post Office 
Department representatives to answer that question. But I can per- 
haps give some hint. It is my understanding that the Post Office 
Department first planned to hold hearings on this matter in the spring 
of 1952. It is also my understanding that they were requested to 
defer the hearings by representatives of the Senate Small Business 
Committee until the Bureau completed its tests that they carried out 
in June of 1952, and the Post Office did comply with that request and 
deferred its hearing accordingly. So I would say that there was— 
well, I don’t know how many cases of that sort the Senate Small 
Business Committee gets into, but I would guess that there was unusual 
interest both ways. 

Senator Frreuson. I did not happen to be a member of the Small 
Business Committee last year. I am interested, though, in why this 
became a celebrated case; why, because the Small Business Committee 
was in it, this pressure, this activity of the various departments took 
place. Was it because Congress was investigating this matter? 

Dr. Astrn. It may have been. I am familiar with no tests we have 
run at the National Bureau of Standards which developed as much 
interest in Members of Congress as the tests we have run on this 
material. 

Senator Ferguson. And do you know of any case, before it got out 
in public, that created the same interest ? 

Dr. Astrn. Right now I am not familiar with one. 


Senator Frrcuson. All — Now, let us go to when you were seek- 


ing advice from the Better Business Bureau. Can you tell us of any 
other case where you ever sought the advice on what should go into a 
report—as, for instance, in 1950, in the letters to the Better Business 
Bureau, as I read them, where you say you want to know the legal 
as < or the legal complications of issuing statements regarding 
AD-X2? 

Senator Smatruers. Mr. Chairman, just to correct the record—— 

Senator Frreuson. Yes; if it is not right. 

Senator Smatuers. You say “you.” As I understand it, Dr. Astin 
did not write such letters. 

Senator Fercuson. No. His Department wrote them, and he was 
in command at the time. I am trying to find out what took place about 
this celebrated case, and why it became celebrated. 

You were the gentlemen over on that side who were investigating it 
at that time. 

Senator Smaruers. There were 28 Senators apparently who took 
great interest in it. So, maybe that would explain some of the rea- 
sons why there was this hassle over there about it. 

Senator Frreuson. That may have been why these departments are 
going to show the Senators that they had authority and that they 
would do as they pleased. That may have been the reason. We may 
find that is the reason; that because the Senate got into it, it was a 
great detriment to have the Senate in it. In my experience, I have 
found that. 

The CuarrMan. Let us not make this a personal argument. Let us 
just confine it to questions of Dr. Astin. 
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Senator Frereuson. All right. 
Dr. Astin. To answer Senator Ferguson’s question, or to try to 
answer it, we frequently attempt to determine the interest of scientific 
and manufacturing groups in publications before we distribute them. 
In my general statement yesterday, I made reference to one such ex- 
ample on a circular we put out on hearing aids. And since our act 
specifies that publications should be related to scientific and manufac- 
turing interests, we do make a serious effort to determine the degree 
of interest in information of a particular type before dissemination. 

Senator Fereuson. Is Mr. Ritchie, the owner of this product, cor- 
rect in saying that no complaint was ever filed with you or the Post 
Office by a consumer or a user of this product? 

Dr. Astin. That is right. We have no function of receiving Post 
Office complaints. 

Senator Frercuson. All right. None was ever filed with you; is 
that correct? 

Dr. Astin. That is correct. 

Senator Ferauson. Do you know whether any was ever filed with 
the Post Office? 

Dr. Asttn. No, I cannot answer that, sir. 

Senator Fereuson. All right. Now, do you know of any other case 
where you sought the advice of the Better Business Bureau, the Na- 
tional Better Business Bureau, as to the legal aspects or the legal com- 

plications of using a statement that you would make, or that your 
Jepartment would make? 

Dr. Astin. No; I know of no other case where that particular type 
of advice was sought. 

Senator Frrevson. Allright. Now, do you know of any other case, 
from anybody else, whether it was the Nationa] Better Business 
Bureau or anyone else, in which you sought outside advice on the 
legal aspects or the legal complications of using a statement? 

Dr. Astrn. No; I do not know of any. 

Senator Frrauson. How do you account for doing it back in 
1950 in this case? Was that before the Congress got into the matter ? 

Dr. Asttn. There was very little congressional interest in it at 
that time. I think the only Senator at’ that time who had written 
to us was Senator Knowland. 

Senator Frrevuson. The Small Business Committee had not been 
in on it? 

Dr. Asttn. No; it had not. 

Senator Ferauson. So, prior to the time that the Small Business 
Committee came into it, you, or your Department, rather, sought 
the advice of an outside agency. Now, will you explain why? 

Dr. Astin. T attempted to explain why we very frequently seek 
the advice of outside agencies on publications. Tt is in order to 
determine their degree of interest. As to why advice was sought 
on the legal aspects of the case, I am not sure. 

I think it might have been more appropriate if any legal con- 
siderations were involved, to have asked the Solicitor of the Depart- 
ment of Commerce. And that probably was done, anyway. 

Senator Frravson. Now, Doctor, in scientific investigations, do 
— oral find any in which you cannot explain why certain things 
appen ¢ 
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Dr. Astin. Oh, yes; frequently. 

Senator Fercuson. Do you ever try to work backward and say 
that this does it; now, we would like to find out why it does it? 

Dr. Astrn. Oh, that happens every day. 

Senator Fercuson. That happens every day? 

Dr. Astin. Yes. 

Senator Fereuson. You know, the scientists have said that a bum- 
ble bee cannot fly. You realize that. 

Dr. Astin. I do not think any scientist has said that. 

Senator Fercuson. You do not think so? 

Dr. Astin. No. 

Senator Frrcuson. Well, you know the customers in this case say 
that this works. Have you ever thought of taking that as a premise? 

Dr. Astin. Yes. I think that that has been a factor in many of 
our investigations. But 

Senator Frrcuson. No, no. In this one, did you take as a premise 
that no customer was saying that this did not work, and many cus- 
tomers were saying, or consumers, that it did work? 

Dr. Astin. If it works, then it must have some effect on the per- 
formance of a battery. It is possible to measure battery performance 
with laboratory instruments. We have been able to measure no effect 
of this material on battery performance, no significant effect that we 
can measure. 

Senator Frerauson. Now, here you had no customer, no user saying 
that it did not. But as the evidence shows—and I may be wrong on 
this—it may not all show this—it did work as far as the users were 
concerned, and produced good effects. Why did you not take that 
as a premise as being one of these things that maybe works even though 
as a laboratory tester you could not determine that question ? 

Dr. Astin. The fact that an unskilled observer says it works does 
not mean anything from a technical point of view. 

Senator Fercuson. Did you ever hear of the saying that the proof 
of the pudding is in the eating? 

Dr. Astin. Yes, sir. 

Senator Fercuson. Couldn’t this be the case? 

Dr. Astrx. The proof of the pudding—— 

Senator Frercuson. Is in the use of it? 

Dr. Astin. The proof of the pudding is in the use. But I have 
seen no information that the use yields data which proves conclusively 
that it is valuable. 

Senator Frerevson. You want to say that the users must prove 
conclusively. Do you think that is a fair assumption, that he must 
prove conclusively ¢ 

Dr. Astin. They must have some measurements, some consistent, 
logical measurements before their observations could be taken as estab- 
lishing that the material is beneficial. 

Senator Fereuson. Now, do you not. think, when a man who uses 
a battery and pays to put something in it and then claims that it 
works, that that ought to be considered as to whether or not the man 
who is selling it to him has committed a fraudon him? What is fraud 
in your opinion? You were helping to get a fraud order. 

Dr. Astin. I am not an expert on fraud, sir. We determine merely 
the performance of materials and devices as far as this is concerned. 
Now—— 





BATTERY AD—X2 277 


Senator Ferauson. Doctor, were you not consulted as to whether or 
not a fraud order should be issued by the Post Office Department 
against the citizen? And were you not giving your advice that in 
your opinion it should be issued because scientifically this would not 
work, or give any beneficial result ? 

Dr. Astin. We gave advice on the latter, that there was no evidence 
that the material conformed to the claims, that is, no technical evidence 
that the material conformed to the claims made for it. But 

Senator Fereuson. But suppose actually it did; is that not the test 
on a fraud order? Not whether scientifically—and you have told us 
that you cannot tell scientifically whether a thing will work or not in 
many cases 

Dr. Astin. No; that is not quite the same thing, sir. 

Senator Fereuson. That is what I was led to believe. 

Dr. Astin. Your question as I understood it before was, Can we 
explain why things work? 

Senator Frreuson. All right. Now, can you explain 

Dr. Astin. The question is, Can we tell, does it ak ? That is quite 
different. If this material does in fact improve the operation of a 
battery, then it should be possible to measure that improvement. We 
have not been able to measure any improvement in the performance. 

The CuatrMaAn. For the information of all, there will be users who 
will testify later in the hearing, and they likewise will be under oath, 
so that it will not be a sales talk. 

Senator Fereuson. Doctor, can you tell us now scientifically why a 
battery works at all? 

Dr. Astry. I think I can give a pretty good explanation ; yes, sir. 

Senator Ferevson. All right. Will you do it’ 

Dr. Astry. Well, I will try and do it. 

One of the first characteristics or features as to why a battery works 
is that salts, compounds of materials formed of two groups of atoms, 
separate into ions in solution. Now, the ions are atoms or groups of 
atoms which carry a charge, so that one has in this solution—and it 
can be either a solid solution, as in a dry cell, or a liquid solution, as in 
a storage battery—these ions. These ions, because of their electrical 
characteristics, have an affinity in varying degrees for other different 
types of atoms. 

Now, one then puts the next ingredient in a battery, electrodes. The 
material of which the electrodes are made is an important character- 
istie determining the affinity of the ions in the solution toward the 
electrodes. 

Now, if one gets a proper composition of ions in a solution and elec- 
trodes at the terminals, one can cause a migration of ions carrying a 
positive charge to one electrode, ions carrying a negative charge to the 
other electrode, and by this means, one converts—then at the electrode, 
the ions give up the charge they are carrying and combine chemically, 
usually with something on the electrode, and through this process, 
chemical energy is converted into electrical energy, and that is about 
as simple as I can make it. 

Senator Frravson. All right. Now, you say they do carry it. 
Now, you tell us why they carry it, why this particular solution carries 
it? 

Dr. Astry. There are various explanations—— 

Senator Fercuson. And why no other solution will carry it. 
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Dr. Astin. Well, other solutions do. 

Senator Fercuson. Then why won’t the Ritchie one carry it? 

Dr. Ast1n. Well, the Ritchie thing adds to the concentration of the 
sulfate ions in the battery, but it has no significant effect on the per- 
formance of the battery. That is, putting the material in there does 
not influence in any appreciable way the migration of these ions to the 
various electrodes. 

Senator Fercuson. Well, the testers, the chairman has indicated, 
are going to come in here, some of them, and say that the actual test, 
the proof of the pudding, again, is in the use or the eating of it. Do 
vou now say that you cannot find that it does? Could it, without your 
finding it, scientifically finding it? 

Dr. Astin. I think it is extremely unlikely that it would have any 
effect on the battery performance which we have missed in our search 
for something. 

Senator Ferauson. Doctor, did you conduct these tests personally ? 

Dr. Astrn. No, I did not. But I have the utmost confidence in our 
staff, and we have actually tried to find some beneficial action for this 
material. 

Senator Frreuson. Did you find any detriment? 

Dr. Astin. A very trivial detriment. 

Senator Fercuson. When did you find that detriment? 

Dr. Astin. This first became apparent in the analysis of some of our 
data and tests that we made this past January. 

Senator Frrevson. Now, in the first test, you did not find any detri- 
ment ? 

Dr. Astin. That is right. 

Senator Frerauson. And in the January tests you found that there 
was some detriment? 

Dr. Astin. A trivial one. 

Senator Frercuson. How much of a detriment? 

Dr. Asttn. Well, it is difficult to express it in quantitative terms. 
One of the things that happens is that the addition of this material 
lowers the electrical conductivity of the battery under normal operat- 
ing conditions by 5 percent. Now, this might conceivably be an 
important characteristic in a battery that would just barely start a 
car—that is, it might under very special conditions make the difference 
between the ability of a battery to start a car or not. However, in 
normal operation nobody would ever be able to notice the effect of it. 
That is one of the characteristics. 

Another is that in the charging process—that is, the converting of 
the electrical energy to chemical energy to restore the battery to its 
charged state—these materials lower the efficiency of the charging 
process by a very small percentage. 

Senator Fercuson. Doctor, do you know of any reason why a bat- 
tery manufacturer should withdraw all guaranties if you put this 
additive in? 

Dr. Astrn. I know of no technical reason for his withdrawing his 
guaranty for putting this material in. But I understand that some 
of them have such a requirement and I think that is done largely to 
prevent really harmful materials being put in. There have been—— 

Senator Fercuson. Do you think it is fair, as a scientist, for a manu- 
facturer to withdraw all guaranties on their product if the buyer uses 
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a product such as this AD-X2? Is that not intimidating the buyer? 

Dr. Astin. It might be construed as intimidating 

Senator Frrevson. What do you say as a scientist? Do you think 
it is a fair proceeding? 

Dr. Astin. Well, it could be justified from this basis: that the lack 
of harm would have to be established if the manufacturer allowed any 
exceptions. Now, the fairest procedure, of course, would be to let the 
owner do anything he chooses to the battery as long as he did not harm 
it. But then there would be the question of this deliberate harm com- 
ing in which would have to be proved. Now, that would be the fairest 
way to do it—that is, from my point of view. But it might be 
impractical to do it. 

Senator Fereuson. Doctor, did you take into consideration in your 
tests the fact that all battery manufacturers, or pesctionty all of them, 
forbid the use of this product in their batteries { 

Dr. Astin. No. That has no relation whatsoever to our tests. 

Senator Frereuson. Did you know that they had? : 

Dr. Astin. I have been informed that some battery manufacturers 
have such a provision in their guaranties; yes. 

Senator Frrcuson. In effect do they aot say by putting that in their 
guaranty that this is harmful? Isn’t that what it amounts to, to the 

public ¢ 

Dr. Astin. It amounts to the fact that it might be harmful. That 
is, I attempted to explain, the fairest way would be to let them do 
anything they want to it as long as it was not deliberately harmed. 
But when there is a possibility that some of these additives would 
be harmful, then I think it is a practical provision for the manufac- 
turer to put itin. And many of these additives+-eni we have tested 
dozens of them over the last 30 years—many of them are harmful. 

Senator Fereuson. Now, Doctor, would you say that you found 
this harmful trace in January by virtue of more complete tests? 

Dr. Astin. I would say more precise tests. 

Senator Fereuson. More precise tests? 

Dr. Astrn. That is correct. 

Senator Frereuson. All right. But then back in October when you 
had not made these precise tests, you appeared before the Post Office, 
and they issued an order of fraud against this man when there was 
not even any evidence of any slight hindrance or detriment; is that 
right? 

Dr. Astry. That is correct. 

Senator Ferevson. Why had you not made the precise tests before 
you went over and at least gave your testimony in order to obtain, 
or for the Post Office to obtain, a fraud order against this individual ? 

Dr. Astin. If this effect, which appears to be a harmful effect, 
which we have uncovered 

Senator Ferauson. Do you think it is a harmful effect ? 

Dr. Astin. Yes. Itisa slightly harmful effect. If this effect were 
a beneficial effect of the same magnitude, it would be of no practical 
value, so that the thing could actually be reversed, but be so small 
as to perform no useful service in prolonging the life of a battery. 

Now, this boils down to the precision with which we make our 
measurements. We were able to establish in our earlier tests that 
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these materials performed no practical beneficial effect on the battery. 

Now, when we got into more careful investigations as to the mecha- 
nism of this process, we found some minor effects, and they are so 
minor that even if they were helpful, they would be of no value. 

Senator Fereuson. They are almost negative ¢ 

Dr. Astin. Almost negative. 

Senator Fereuson. When were you first asked by the Post Office 
Department to investigate this, to make a test? And in what form 
was it? Is it in the record, could I ask counsel? Is the first request 
by the Post Office of the Bureau in the record ¢ 

Dr. Astin. The first request was September 6, 1951. 

Senator Frrcuson. September 6, 19514 

Dr. Astrn. That is correct. 

Senator Fercuson. What was their request? 

Dr. Astin. They sent us samples of this material and asked us if 
we would investigate it in the laboratory to see if it conformed to 
certain claims which were made for it. 

Senator Fercuson. And did you do that ¢ 

Dr. Astin. Yes; we attempted to do that. 

Senator Fercuson. Now, wait. You attempted it. Did you do it? 

Dr. Astrn. I think we did; yes. 

Senator Fereuson. You did it. And when did you give them the 
results of your test? 

Dr. Astin. We sent them a report on that test, to fulfill that re- 
quest in December of 1951, but we had used to write that report data 
obtained from tests we had carried out about 2 years earlier on the 
same material. The legal experts in the Post Office Department de- 
cided that in order for our findings to be valid for their action, we 
would have to make tests on samples actually supplied by the Post 
Office Department. So then they requested a new series of tests which 
we ran last year. 

Senator Frreuson. Mr. Chairman, I would like to have, then, the 
original report, and I would like to ask to make part of the record 
the testimony, or the statement, that the doctor made to the Post Office 
authorities in their record when they obtained the fraud order. 

The Cuairman. Has that been furnished for the record with the 
previous documents ¢ 

Mr. Forsyrue. It has not. 

The Cuatrman. It has not been furnished ¢ 

Mr. Forsyrue. No, sir. 

Senator Ferguson. I would like to have that made a part of the 
record. 

(A copy of the transcript of Dr. Astin’s testimony before the Post 
Office Department, October 14, 1952, on Battery AD-X2 case appears 
on p. 296.) 

Senator Frrevson. Now, you say the Post Office authorities were 
not satisfied with your first test ? 

Dr. Astin. That is true. 

Senator Fercuson. And they did what? 

Dr. Astin. They were not satisfied, for legal reasons. That is, we 
had used the wrong sample. 

The Cuarrman. That is customary? In other words, the postal 


inspectors had furnished you with a sample which they had confiscated 
in the mails? 
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Dr. Astin. That is correct. 

The CuHatrman. And that is legal procedure? In other words, 
they must testify that this-is what they took out of the mails, and 
therefore the report must be on the sample that they submitted in 
order that they comply with all regulations that they operate under? 

Dr. Astin. That is correct. We failed to do that, and so we had to 
run tests. 

The Cuarrman. How many cells was the sample that was sub- 
mitted to you by the postal inspectors—how many cells was that 
sample used on in the test that was then run ? 

Dr. Asttn. I believe I gave that information yesterday. I cannot 
put my finger on it right here, but it is—— 

The Cuarrman. Was that the three cells? 

Mr. Astin. No, sir. According to my recollection, this was on 
8 old batteries aud 6 new batteries. 

The CHairman. Eight old batteries? 

Dr. Astin. Eight old batteries and six new batteries. 

The CHatrmMan. Then how many sample packages did the postal in- 
spectors submit to you? 

Dr. Astin. For these tests, that would have been 8 and 6; 14, 
times 2 

The CuairmMan. Now, you are counting back on the batteries? 

Dr. Astin. That is correct. 

The CHatrMan. I am counting what number of samples the postal 
inspectors had seized and had submitted to you as mail that they had 
seized for the purpose of running the tests. I do not want you to 
count back on the batteries. I could do that. 

Dr. Astin. I don’t know, sir 

The CuairMan. But I want to know, now, because the inspectors 
were complying with regulations, seizing mail, and then asking you 
to run tests on that which they put under seizure. So I do not want 
you to count back on the batteries. I want to know the number 
of packages. 

Dr. Astry. May I supply that for the record, sir? 

The Cuarman. Yes, the number of packages that were submitted 
to you by the postal authorities. 

Dr. Astin. I will supply that for the record. 

(In compliance with the chairman’s request, Dr. Astin subsequently 
supplied the following information in letter of June 29, 1953, to the 
chairman :) 

With the letter dated March 13, 1952, from Mr. C. C. Garner, chief post-office 
inspector (their reference, case 85372F), there was submitted 1 carton contain- 
ing 1 dozen packages, each package containing 3 envelopes of battery AD-X2. 
The notation “CED 3/12/52” was stamped on the carton, each package, and each 
envelope. All the material submitted was used but the carton, packages, and 
envelopes were returned to the Post Office Department. 

The Cuarman. Thank you. You may proceed. 

Senator Fercuson. Doctor, a certain number of packages were given 
to you? 

Dr. Astin. Yes, sir. 

Senator Fercuson. Were they given to you personally ? 

Dr. Astin. No, sir. 

Senator Fercuson. Were you consulted at the time they were given 
to the Department ? 
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Dr. Astin. No, sir. This was a routine operation, and it is handled 
at the working levels. 

Senator Fercuson. Up to that time, had you had any direct con- 
nection with it? 

Dr. Astin. Up to that time, I had had no direct connection with 
the testing work. I had been involved in attempting to answer some 
of the inquiries of Members of the Congress. 

Senator Fercuson. Do you think that the fact that Members of 
Congress were inquiring had anything to do with your testing? 

Dr. Astin. I do not think so, sir. 

Senator Fereuson. Do you find any prejudice in the Department 
when Members of Congress inquire? 

Dr. Astin. No, sir. 

Senator Fereuson. You do not find any at all? 

Dr. Astin. No. We attempt to try to serve the Members of Con- 
gress in helping them to answer inquiries from their constituents. 

Senator Frercuson. Now, these Members of Congress that were 
coming to you, did you tell them that the post-office authorities had 
asked you for a new test? Did you keep the Members of Congress 
fully advised ? 

Dr. Astin. I cannot be sure whether we referred to the impending 
tests with the Post Office and Federal Trade Commission or not. I 
would have to check the correspondence. 

Senator Fercuson. Now, when did you get the samples to make the 
second tests ¢ 

Dr. Astin. I will give you that date exactly when I furnish for the 
record the number received. It is my recollection that it was the first 
part of 1950. 

Senator Frercuson. The first part of 1950? 

Dr. Astin. 1952. I am sorry. 

Senator Fercuson. The first part of 1952 

Dr. Astin. Yes, sir. 

Senator Ferguson. And when did you start those tests? 

Dr. Astrn. They were started almost immediately. 

Senator Frercuson. You started on the controls of new batteries; 
is that right? 

Dr. Astin. We ran—— 

Senator Ferguson. Controls were new batteries? 

Dr. Astin. We ran both new batteries and old batteries. 

Senator Frercuson. As controls? 

Dr. Astin. No. We had controls in each, That is, there were 
two groups of tests, one on new batteries and one on old batteries, and 
in each group—— 

Senator Frereuson. What were the controls? The new? 

Dr. Astrx. Both. If we want to evaluate the effect of the material 
on a new battery, then it is necessary that some cells in a new battery 
be treated and some remain untreated. The untreated cells would be 
called controls. And the same thing would be done in running a test 
on used batteries. 

Senator Frreuson. All right. Now, Doctor, did you have any- 
thing to do with the choosing of the batteries to be tested ? 

Dr. Astin. No, sir. That is left to the testers. 
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Senator Fereuson. Do you know whether the tests were carried 
out in compliance with the instructions on the packages, as to how 
to use them ¢ 

Dr. Astin. I have complete confidence that the tests were—— 

Senator Frereuson. No. I did not ask you that question. 

Dr. Astin. Personally, I do not know. 

Senator Frreuson. You do not know 

Dr. Astin. No, sir. 

Senator Fereuson. Do you know whether or not the batteries were 
overcharged before the tests were started ¢ 

Dr. Astin. Not from any personal knowledge, I don’t know. 

Senator Fercuson. Do you know from the records ? 

Dr. Astin. In some of the tests which were carried out, we gave 
to the batteries a preliminary charge before introducing the material 
in order to get information as to the quality of the cells before we 
treated them. This is necessary in order to have a valid base by 
— h the comparisons between the treated and untreated batteries 

n be made. 

‘Genii Frreuson. All right. Now, did you read or hear Ritchie’s 
testimony ¢ 

Dr. Astin. Yes, sir, I heard it yesterday morning. 

Senator Fercuson. You heard it? 

Dr. Astin. Yes, sir. 

Senator Ferauson. Do you know that he says that you overcharged 
the batteries before you used the additive ¢ 

Dr. Astin. I do not give any particular weight to that—— 

Senator Frreuson. No. That was not my question. My question 
was, Do you know it? 

Dr. Astin. In some cases we charged the batteries before we tested 
them. We have made tests where 

Senator Fercuson. No. Did you in this case charge these batteries— 
that is plural—before you used them 

Dr. Astin. I am not sure. 

Senator Fereuson. Can you find out from your records? 

Dr. Astin. Yes, I can. 

(Subsequently, Dr. Astin supplied the following information in 
letter of June 29, 1953, to the chairman :) 

The instructions on the package read as follows: 

(1) Clean top of battery and battery posts.” This was done. 

“(2) Cover plates with water.” This was done. 

“(3) Empty one envelope to each cell.” This was done except for some bat- 


teries 1 cell and for other batteries 2 cells were left untreated in order to serve 
as controls. This is in accordance with item 24 on form No. 90 issued by Pioneers, 
Ine, 

“(4) Dissolve AD-X2 on top of plates with battery syringe.” This was done. 

“(5) Immediately start motor and charge for 30 minutes to blend AD—X2 with 
battery acid as sulfation preventive.” This was not done per se since batteries 
were not tested in cars but batteries were charged for at least 30 minutes after 
AD-X2 was added. Instruction (6) is applicable in this case. 

“/6) Fully charge at not more than 40 amperes when charger is used.”’ This 
was done. For the Post Office test, the charging rate prior to the first discharge 
test was 5 amperes. 


Senator Frerevson. Now, do you claim scientifically that you can- 
not make the tests as indicated by the directions on his packages? 
Dr. Astin. It can be made that way, yes. 
38414—53——19 
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Senator Frereuson. It can be made? 

Dr. Astin. Yes. 

Senator Fercuson. Why did you not follow the instructions that the 
customers or consumers were supposed to use 4 

Dr. Ast1n. I think in some instances we have. 

Senator Fereuson. Do you know whether or not you did in some 
instances ? 

Dr. Astin. In the tests that we ran last June, we followed his in- 
structions in all essential details. 

Senator Fereuson. Now, when was the second request by the Post 
Office to make a test? In January of last year? 

Dr. Astin. I don’t have the date; I am sorry, sir. It is my recollec- 
tion that it was the first part of 1952. 

Senator Fereuson. All right. Now, did you make tests under that 
for these—— 

Dr. Astrn. Yes, sir. 

Senator Frreuson. Is that the so-called June test ! 

Dr. Astin. No, sir. 

Senator Fercuson. Now, where are the tests that you made for the 
Post Office ? 

Dr. Astin. Those are the tests we started early in 1951. 

Senator Frereuson. All right. Well, wait. You say that those early 
in 1951 were discarded because you did not use the material they 
obtained from the Post Office ? 

Dr. Astin. Early in 1952. I am sorry. 

Senator Fereuson. You started those early in 1952? 

Dr. Astin. Yes, following the receipt of those—— 

Senator Fereuson. With the actual packages furnished from the 
mail? 

Dr. Astin. That is correct. 

Senator Fereuson. And did you follow the instructions on those 
packages? 

Dr. Astry. It is—I will have to check for sure, but it is my recol- 
lection—and I said this in my general statement yesterday—that the 
major test to which we gave weight in both the Post Office and the 
Federal Trade tests, is a test given us by Dr. Merle Randall in 1948, 
which we called the Randall test, which he claimed was a very striking 
way to get results with this material. 

Senator Frereuson. All right. Now, what I am trying to get is, 
did you use the instructions, which, as I understand it, was the fraud— 
the instructions on the packages and the contents are what created 
the fraud upon the public that the Post Office authorities were trying 
to defend the public against 

Dr. Astin. Yes. 

Senator Frreuson. Did you use the instructions on the packages 
and the contents of the packages exactly ? 

Dr. Asrrx. I cannot answer that right now. 

Senator Frrevson. You cannot answer that. Will you furnish that 
for the committee ? 

Dr. Asttn. I will. 

Senator Fercuson. Now, the June tests were what tests—— 

Dr. Asttn. Those were tests—— 


1 See information on p. 283. 
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Senator Frreuson. How did you come to make another test? Who 
asked you to make the June tests? 

Dr. Astin. That was in my general statement yesterday. I gave the 

background on it in some detail. And I read a letter from Senator 
Nixon, who asked me if I could do something to attempt to resolve this 
matter completely. 

The executive director of the Select Committee on Small Business of 
the House of Representatives also asked me if I would run an extra 
test. Mr. Ritchie had been asking me to, and I had hoped that by 
running an extra test using the procedure which he guaranteed would 
show the merits of his product we could settle this matter. And that is 
why this series of tests last June was run. 

Senator Frrcuson. All right. Now, did you use the June tests 
before the Post. Office Department ? 

Dr. Astin. Yes, sir; we did. 

Senator Fereuson. Did you use any other tests before the Post 
Office Department ¢ 

Dr. Astin. It is my recollection that we used only the tests for the 
Post Office Department and the June 1952, tests. 

Senator Fercuson. All right. Then you did not use, in compli- 
ance with the law, the matters that went through the mail, is that a 
fact, to get the fraud order ¢ 

Dr. Astin. On this, we attempt to give a technical opinion to the 
Post Office Department. Now, the legal interpretation of this in con- 
nection with fraud is not our business. 

Senator Frréuson. But Dr. Astin, you told us that the post office 
authorities turned down your first tests because they were not legally 
conducted in order that they might use them 

Dr. Astin. That is right. 

Senator Frrcuson. Now you tell us that you made tests for them 
in compliance with their request as to legality and all, and you did 
not use those, but you made further tests of your own in June? 

Dr. Astin. That is right. 

Senator Frravson. And you used those; is that correct? 

Dr. Astin. That is correct. 

Senator Fercuson. Then we find that the fraud order was not issued 
in compliance with the legal requirements, according to your state- 
ments here this morning. 

Dr. Astin. The legality of that, you will again have to check with 
the representatives from the post office. This much I think is true 
about that. The hearings the Post Office Department planned to run 
on this matter were postponed until these June tests came out at the 
request of representatives of this committee. That is my under- 
standing. 

Senator SparKMAN. May I interject right there, because I have 
been checking some dates on that, Dr. Astin? 

The Cuarrman. You may. 

Senator SparKMAN. I think it would be quite relevant. 

Apparently these letters started coming to the Senators about Febru- 
ary. The letter that I received originally was February 19, 1952. That 
letter was referred to the committee staff. Copies of that letter have 
been sent also to other members of the committee. 

On February 25, Mr. William Amis of our staff telephoned Dr. 
Astin to request whatever information was available on the battery 
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additive AD-X2. The next day, Dr. Astin wrote Mr. Laurance G. 
Henderson, staff director, and sent up Bureau Circular 504 on battery 
additives, a Bureau memorandum on battery additives dated August 
28, 1951, and a copy of a letter of January 21, 1952, addressed to 
Mr. Ritchie. 

Now, apparently there was no other activity between our committee 
and the Bureau of Standards until July 1, 1952, when Blake O’Connor 
wrote over the signature of Mr. Henderson, the staff director, to Dr. 
Astin, requesting background information and current data relating 
to tests made by the Bureau of Standards on AD-X2. This letter 
was written as a result of a call made by Mr. Ritchie at the offices of 
the committee, during which he stated that he did not feel that the 

3ureau of Standards had fairly tested his product. 

Now, the request to the Post Office Department to postpone the hear- 
ings was not made until July 30, 1952. 

Dr. Ast1n. Allright. Then I just have my dates wrong. 

Senator SPARKMAN. Yes. 

Dr. Astin. I am sorry. 

Senator SparKMAN. I thought it was well to get these dates in. 

Dr. Asttn. Iam glad you did it, sir. 

Senator Sparkman. The Post Office Department had scheduled 
a hearing originally for August 11. 

Dr. Astin. I see. 

Senator Sparkman. And on July 30, Mr. Blake O’Connor wrote 
a letter to the Post Office Department requesting a postponement 
until more conclusive scientific information could be gathered on the 
subject. 

So, I believe those are the relevant dates. Later Mr. O’Connor 
asked the Post Office Department if it would postpone the fraud 
hearing until the MIT tests were completed. Apparently those were 
the only two requests ever made of the Post Office Department. 

Dr. Astin. I see. 

The Cuarrman. Senator Ferguson. 

Senator Frercuson. Now, Doctor, do you want to change any 
answers that you gave me? 

Dr. Astrn. I cannot recall any right now, sir. I have answered 
your questions to the best of my ability and recollection. 

Senator Fercuson. I am wondering whether or not—— 

Dr. Astrn. Well, I thought I had corrected this one thing. 

Senator Ferevuson. I thought I had asked you whether or not you 
wanted to change any answers. 

Dr. Astrn. There had been a deferment in the date of the Post 
Office hearings, and the Post Office people, according to my under- 
standing of the situation, felt that because the thing had been de- 
ferred so that they could consider the data from these June tests, 
they would include it. Now, as you have realized, I am not sure, 
or was not sure, as to who asked the Post Office to postpone the 
hearing. 

Senator Ferevson. But, Doctor, come back to this question: Was 
the fraud order issued on the June tests? 

Dr. Astin. This you would have to have the Post Office Department 
answer. In the hearing we had before them last October, we gave 
them data from the June 1952 tests; yes. 
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Senator Fercuson. You said you had not given them any other? 
Dr. Astin. No. We gave them that data and then we gave them the 
data on the tests we conducted on the samples they supplied us early 
in 1952. 

Senator Frereuson. Now, in those tests did you deviate from the 
instructions on the packages that the consumer was supposed to use? 

Dr. Asrin. As I mentioned before, I will have to check that and 
give you the information. I am not familiar with that specific point. 

Senator Ferauson. Have you a transcript of your testimony before 
the board, the post office authorities? } 

Dr. Astin. No. I have never seen that. 

Senator Fereuson. Were you sworn in that testimony ? 

Dr. Astin. That is my recollection ; yes, sir. 

Senator Fereuson. Do you know what held up the order until Feb- 
ruary of 1953 by the post office authorities ? 

Dr. Astin. No, sir; I don’t know that. 

Senator Ferauson. Were you consulted further ? 

Dr. Astin. No, sir. 

Senator Frreuson. Going back to one other item about a letter 
dated March 7, 1950, to K. B. Willson, National Better Business Bu- 
reau, Inc., Chrysler Building, New York, from Mr. Vinal—he was 
your chief, Electrochemistry Section—— 

Dr. Asrin. Yes. 

Senator Fereuson (reading) : 

In response to your telegram of March 3 which I did not receive until March 6, 
and my reply of the latter date, I am sending herewith rough draft of the pro- 
posed circular on battery additives. I had hoped to have it in somewhat better 
shape before sending it to you. I shall be glad to have your comments and criti- 
cisms of both the scientific information and its legal aspects as you have learned 
from past experience. 

Now, why was your department writing to a better business bureau 
asking ‘for both scientific information, their criticisms on it, and their 
comments on its legal aspects? 

Dr. Astin. The first part of that request is a perfectly natural one, 
and is representative of the type of thing we do all the time in attempt- 
ing to appraise general interest in information which we propose to 
establish. That is, we attempt to get consensuses of opinion from peo- 
ple who are interested in the data. The second part of the request is 
unusual, and—— 

Senator Fercuson. Had you ever heard of it before in your depart- 
ment ? 

Dr. Astin. Well, one is always concerned, of course, with complying 
with the law. If one was running any risk of it in this case, as Dr. 
Vinal appeared to believe he might—otherwise he would not have 
raised the question—one gets expert opinion. 

Senator Frrcuson. You had your own legal department. 

Dr. Astrx. That may have also been consulted. 

Senator Frerauson. You had your own legal department; you had 
the Attorney General’s Office, who is an adviser to your department ; 
is that not a fact? 

Dr. Astin. That is a fact. 

Senator Frreuson. And you had your own scientists. Now, would 
you tell us why you were writing to a better business bureau to get 
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scientific information and legal information when you had your own 
scientists and had the Attorney General and your own legal 
department ? 


Dr. Astry. The request for legal advice was perhaps inappropriate, 
and my 


Senator Frrevson. What did the better business bureau know about 
the scientific information ? 

Dr. Astry. Our basic legislation, Mr. Senator, says that we may 
publish the results of our scientific and technical findings when such 
information is of importance to scientific or manufacturing interests. 
Therefore, I think it is necessary in compliance with that requirement 
in our basic law to make some effort to determine such interest before 
publication. 


This I think was a very clear example of complying with that provi- 
sion of the law. 

Senator Fercuson. Doctor, did you know that the Better Business 
Bureau of Oakland, Calif., where this man lives, had never made a 
complaint and in fact had seen, as his testimony showed yesterday, 
what he was sending out, and all, and they had no complaint, and the 
same thing was true in San Francisco, across the bay? 

Dr. Astrn. I believe that was known at that time. 

Senator Fercuson. That was known. And notwithstanding—— 

Senator Smaruers. Mr. Chairman, may I interrupt to get one thing 
straight which would help me in understanding the Senator’s ques- 
tions better, and these answers ? 

A minute ago, the Senator asked the doctor when he came into the 
chain of command. And I think the doctor testified that it was not 
until about 1951. 

Now, these letters are written not by this doctor, but by another 
doctor, and in 1950, and it may well be—and I do not know, and T 
wish the Senator would ask Dr. Astin this—did he have personal 
knowledge that that particular letter was written ? 

Senator Frrevson. This is not a matter of this particular 
witness 

Senator SmaATHers. But you are asking questions of this witness. 

Senator Freravson. He just happens to be on the stand. TI am try- 
ing to find out what the department did. 

Senator Smaruers. I think that, in view of your first question as 
to where he was in the chain of command, when he stated that he did 
not get into the chain of command until 1951—— 

Senator SparKMAN. What date in 1951? 

Dr. Astin. I was named Acting Director of the Bureau about 
October 8, I believe, 1951. 

Senator Smatuers. And this letter was written in March 1950? 

Senator Fereuson. Yes. I am not 

Senator Smarners. I know. But the implication is that he knew 
all about this and that he was responsible for it, when the fact of the 
matter is that he probably had no personal knowledge of it. 

Senator Ferevson. All right. I am not concerned with personali- 
ties. What I am concerned with here is what the department did. T 
want to know why this became such a celebrated case back in 1950 
that you were writing to a better business bureau to get advice on 
scientific matters and on legal matters. 
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Senator Smaruers. Now, if the Senator is interested in personali- 
ties, why don’t you ask why the department wrote it, but not this man? 

Senator Frrauson. This caconk is pretty clear. We have no mis- 
understanding in this record. 

Doctor, what was your command prior to 1951? 

Dr. Astin. I was Associate Director of the Bureau from about the 
first of 1951 until October, at which time I was named Acting Director. 

Senator Fzreuson. What was it prior to the first of 19514 

Dr. Astin. I was Chief of the Electronics and Ordnance Division. 

Senator Frrauson. Did that have anything to do with batteries? 

Dr. Astrn. Not this kind. 

Senator Fereuson. Not this kind of batteries? 

Dr. Astin. That is right. 

Senator Frrcuson. Did it have saything to do with making tests? 

Dr. Astin. Not battery tests of this sort. 

Senator Frrcuson. Doctor, when did you first hear of AD-X2 

Dr. Astin. I am not sure that I can recall the exact date, ed I 
know I heard about it during the summer of 1951. Whether I heard 
about it before or not, I am just not sure. 

Senator Ferauson. Had you, prior to that time, ever known any- 
thing about it being in the department ? 

Dr. Asrrn. I have no recollection of any specific information about 
it before that time. I knew that the Bureau had tested battery 
additives. 

Senator Fercuson Where is Dr. Vinal now? 

Dr. Astin. He is living in Princeton, N. J. 

Senator Fereuson. And what is his business? 

Dr. Astin. He is retired. 

Senator Frereuson. Had he ever been connected with any battery 
manufacturers ¢ 

Dr. Astrn. He is now doing a little consulting work for the Elec- 
tric Storage Battery Co. in Philadelphia. 

Senator Frrauson. Is this the gentleman you were talking with 
Senator Hunt about when I came in—that you thought it was very 
unfair to make any inference? Is that the gentleman? 

Dr. Ast1n. That is the gentleman; that is right. 

Senator Frereuson. And he is the gentleman who was asking for this 
scientific information and legal information from a better business 
bureau while he was with the department? 

Dr. Astin. Well 

Senator Fercuson. What did he have to say about that ? 

Dr. Astin. The request for the opinion of the scientific information 
as a representation of general usefulness is a perfectly logical thing to 
do, and I think is fully justified by our basic legislation. Now, the 
request for legal advice is out of order, and I would guess it was just 
thrown in, as he was writing to him for advice on one score, and he 
coupled this as well. 

Senator Feravson. Doctor, in another letter—you say “thrown in”— 
in another letter he was asking, on March 7, 1950, for legal opinion 
-_ legal criticisms. You would not say that it was just thrown in 

r got in by mistake, would you? 

* Dr. Astin. No; I would not say it got thrown in. I would guess 
that his primary interest was in the technical contest of the report 
and its general usefulness or interest. If he had concern over any 
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possible legal aspect of the thing, I believe it would have been better 
to get advice from Government counsel. But I cannot answer why 
that was done. 

Senator Fercuson. Doctor, do you know Mr. Willson? 

Dr. Astin. Mr. Willson of the National Better Business Bureau ? 

Senator Fercuson. Yes. 

Dr. Astin. I have talked to him one or two times on the telephone, 
and had letters from him. I have no recollection of having met him. 

Senator Ferevuson. In connection with this? 

Dr. Astin. No. 

Senator Ferauson. Have you communicated with him on the tele- 
phone and by letters? 

Dr. Asmin. He has called me on the telephone in connection with 
this. 

Senator Frerauson. Is he a scientist or a promoter ¢ 

Dr. Astin. I don’t know Mr. Willson’s background. 

Senator Fereuson. Do you not think it is material here to know 
whether or not he had any scientific information? Would you expect 
to get scientific information from a better business bureau ? 

Dr. Astin. I would say that a better business bureau is in a position 
to appraise the interest of business in a particular class of information, 
and it is on that basis that we requested the advice of the National 
Better Business Bureau. 

The Cuarrman. Doctor, your Division is really a part of the Com- 
merce Department; is it not? 

Dr. Astin. That is correct. 

The Cuarrmman. Therefore, the Commerce Department has respon- 
sibility to the business world of this Nation? 

Dr. Astin. That is correct. 

The Cuarrman. Therefore, if it was a question on a legal basis, it 
should have gone to the Department Solicitor or to the Attorney 
General’s office; if it was a question relating to business policies, other 
divisions of the Commerce Department would have been likewise the 
proper agency that you might have submitted your report to for an 
opinion, whereas you submitted it to the better business bureau, which 
is not a part of the Government nor to which you have any legal 
responsibility. 

So if your letter had been directed to the Secretary of Commerce, 
it would have been perfectly understandable, but your letter was 
directed to the National Better Business Bureau, an organization 
which has no responsibility over your Department. 

Dr. Astin. That is correct. 

The CHareman. There lies the irregularity that we are concerned 
with. 

Dr. Astrn. I will admit that the question of legality is an irregu- 
larity. However, the other question, for general comment on the 
circular, is, in my opinion, completely in line with complying with 
the legal requirements of our act in connection with the presentation 
to the public of scientific findings. 

The Cuarrman. Yes. But if I may pursue it just a little bit further, 
Doctor, if you were in doubt about the phraseology of a report, then 
it would seem to me that it would have been perfectly proper had 
you gone to the Commerce Department, which is charged with the 
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responsibility, not only over the Bureau of Standards but with the 
business economy of this Nation. 

Dr. Astin. That is right. 

The Cuarrman. And the Attorney General will interpret any legal 
question ¢ 

Dr. Astin. Yes. 

The Crarman. Therefore, it seemed a little irregular that you 
should be responsive to the better business bureau in trying to perfect 
the language of the report that you were preparing to submit. It 
would have been more proper, in my opinion, had you disregarded 
the pressure of the better business bureau and gone to your own agency, 
the Commerce Department, to determine what type of language should 
go out in the report. 
~ Dr. Astry. This may have been done. In general, the overall 
guidance as to publication policy is provided to the Bureau by the 
Secretary of Commerce, and it may have been in this instance; but I 
don’t know. 

The CuarrmMan. We find no record of any communication from the 
Bureau of Standards to the Commerce Department. 

Dr. Astrn. This is the sort of thing that if it were done at all 
probably would have been done verbally. 

The Cuatrman. And you do not recall that you have ever had a 
verbal conversation with the Secretary of Commerce on this ques- 
tion before the bulletin was issued ¢ 

Dr. Astin. There may have been, but I am not sure. 

The CuarrmMan. Senator Ferguson. 

Senator Fereuson. Doctor, going back—I realize it is getting late, 
and we will probably have to recess until 2 o’clock—and I can see why 
you should give the benefit of the doubt on any criticism of Dr. Vinal 
and his relationship with the better business bureau. Now, this is not 
discounting the place in the business world of the better business 
bureau. They have rendered great services in their various commu- 
nities. There is not any doubt about it. But I am wondering, when 
you get sentences like this—and you have heard of circumstantial 
evidence even in the field of research, have you not? 

Dr. Astin. Yes. 

Senator Frreuson. On December 9, 1948, George W. Vinal writes 
to K. B. Willson, National Better Business Bureau, Inc., and he says 
in the last paragraph: 

At a recent meeting of the Association of American Battery Manufacturers in 
Chicago I discussed this revision with several present and left a copy with Mr. 
L, E. Wells for his comments, 


Now, they were referring to this: 


Reference is made to our previous correspondence on the subject of battery 
“dopes” and a revision of Letter Circular No, 302. 

Now, why would he be writing to the better business bureau that he 
had been conferring with the American Association of Battery Manu- 
facturers in relation to this additive? 

Dr. Astry. This was not in relation to this additive. This was 
with respect to Circular 504, in which data on AD-X2 was incidental. 

Senator Frerauson. Surely; exactly. No. It was not incidental. 
Wasn’t the sole purpose of the last order—what is the number of it? 

Dr. Astin. Circular 504. 
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Senator Fercuson. Circular 504. Wasn’t the sole purpose of it to 
have it antedate the tests or your experience with additive AD-X2? 

Dr. Astry. Oh, no. 

Senator Fereuson. Why not? Is that not the way these letters all 
read? Here was the better business bureau that had your Circular 
302 condemning everything, and now you come along and they want 
to change; the better business bureau wants to get a quote from you. 
They w ant to get a test, a report, from you, and at the same time that 
we are working with you to get 302 changed, your man in your depart- 
ment is over conferring with the Association of Battery Manufac- 
turers, who, by the way, many of them, say that if you use any addi- 
tive, they withdraw all guaranties. How do you account for it? What 
is a reasonable inference from this? 

Dr. Astin. This Circular 504 dealt with general information about 
the effect of sodium and magnesium sulfates on the performance of 
lead-acid batteries. To obtain such data, it was necessary to have 
techniques and procedures for evaluating battery performance. There 
were technical questions involved in this. Among the people best 
qualified to comment and appraise methods of evaluating battery per- 
formance are the technical engineers and scientists in the battery in- 
dustry. It is only by our working with such people and talking with 
them that we can develop improved methods of evaluating battery 
performance. 

So, discussing the technical content of a circular about batteries 
and battery perfor mance with — from the battery industry is a 
perfectly logical thing to do, and I would say that if we failed to do 
something like that, we would be negligent in getting the best pos- 
sible advice on the technical presentation of our ‘information. 

Senator Fereuson. Allright. Now, Doctor, on the same philosophy, 
why don’t you go to the users as well as the manufacturers ? 

Dr. Astin. The scientists and engineers are in the manufacturing 
organization. They are the people we want to see, Senator. 

Senator Ferevson. I know. But the man who pays the bill is the 
user. And, as I understand, the chairman has indicated, there are 
large fleets using this product from year to year and finding it bene- 
ficial and paying for it in reorders. Why didn’t you go and consult 
them as well as the manufacturers ? 

Dr. Astrn. Because that would have involved market analysis work, 
and that is not our business. Our business is in science and technology, 
and the scientists and engineers who are experienced in battery per- 
formance work are found primarily in industry, some in the universi- 
ties, and if we want information, if we want to improve our battery 
competence, then we have to work with the technical people in the 
battery industry. We don’t find such people in general in the con- 
sumer field. 

Senator Frrevson. Wasn’t Willson trying to get you to get a re- 
vision out of 302 before you made tests on AD-X2 

Dr. Astrn. Yes, that is correct. It ismy ips tMecig 2 

Senator Frereuson. And, therefore, he had conferred with the bat- 
tery manufacturers? So they were going to condemn this product 
without even a test ? 

Dr. Astin. No, sir; that is not true. 

Senator Furcuson. What is true? 
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Dr. Astrn. I think the correspondence on this will show that, as I 
recall it, in one of those early letters, Dr. Vinal told Mr. Willson that 
he had been contemplating a revision of 302 for some time, and this 
contemplated revision, I believe, was before Dr. Vinal ever heard of 
AD-XQ2. 

Senator Frreuson. But, Doctor 

Dr. Astin. Now, the reason for that, if you will let me finish just 
a minute, Senator 

Senator Frreuson. Yes, I will. 

Dr. Astrn. And I will repeat something I told Senator Smathers 
earlier. The Bureau had tested some 2 dozen battery additives since 
this earlier Circular 302 was issued. In 1947, there were five battery 
additives tested for various other Government departments. In 1948, 
there were two other additives tested, and in addition, a wide variety 
of chemical compositions was examined for the Bureau of Aeronautics. 

Now, here was a mass of new technical data. True, it merely con- 
firmed prior conclusions, but it was recent, up-to-date investigation. 
It was information obtained at the public expense. The public is 
entitled to this recent information. So, it is quite logical that Dr. 
Vinal, in view of all this recent activity in this area, would have been 
thinking about a new publication. 

Senator Frrcuson. Doctor, do all the batteries use the same way of 
making them work? 

Dr. Ast1n. Oh,no. There are wide varieties of batteries. 

Senator Frereuson. All right. Is there any battery made that you 
add anything to other than distilled water ? 

Dr. Astin. I don’t know that any battery works with just dis- 
tilled water. As I explained 

Senator Ferauson. Why do you call these things additives? Does 
the manufacturer say to use distilled water? 

Dr. Astin. The manufacturers, according to my recollection of 
their instructions, say, for lead-acid storage batteries, to add only 
distilled water to the electrolyte. 

Senator Frereuson. All right. Now, do I understand that sci- 
entifically any other product known, if added, is destructive, or does 
not do anything more or better than distilled water? 

Dr. Astin. In a lead-acid-type storage battery, I know of no infor- 
mation on any material which improves the performance of a plain 
sulfuric-acid solution. 

Senator Fercuson. All right. Then you have reached the zenith, 
when there is only one thing to add, and that is water, as far as 
making a battery work? 

Dr. Astrn. Well, that 

Senator Fercuson. You think they are through now? 

Dr. Astrn. No, no; they are by no means through. 

Senator Frrcuson. How do you know, then, that this fellow hasn’t 
got a new thing? 

Dr. Astin. Because we have tried extensively to find some merit 
to the product, and cannot. If it had an effect on battery perform- 
ance, we would be able to measure that effect, sir. 

Senator Ferauson. Now, I want to go back to a letter of June 25, 
1948, a letter from Dr. Vinal to Mr. Willson, again: 


This is in reply to your letter of June 10, 1948, regarding battery compounds 
which seem to be becoming increasingly numerous and troublesome. 
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Dr. Astin. Yes. 

Senator Fereuson (continuing) : 

I see no reason at the present time to change the statements made in our 
Letter Circular 302. 

You were going to tell us that Vinal was going to change it, and 
he was the one who was instigating the change. Here is what he said: 

I see no reason at the present Lime to change the statements made in our 
Letter Circular 302, but realize that the date of this circular is rather far back. 
The later statement by Dr. Briggs, which you have quoted, is, I think, a very 
good statement, and I see no reason why you should not continue to use it. 

Aside from a few tests made recently, the only other work we have done on 
this subject was in connection with a search for satisfactory methods of storing 
surplus batteries following the close of the war. 

And his last paragraph: 

I have had it in mind for some time that we should issue a new letter circular 
to supersede the present 302, and in the new circular incorporate some of the 
data more recently obtained. Unfortunately, the press of other matters has 
prevented me from doing this. I shall be glad to have your opinion as to the 
desirability of issuing an up-to-date statement of the problem. 

Doctor, you have analyzed all the correspondence? 

Dr. Astin. I have been through most of it; yes, sir. 

Senator Fercuson. Well, now, haven’t you been through all of it? 
I understood the Chair to ask you to go over all of it. 

Dr. Astin. Yes. I have been through the correspondence with the 
National Better Business Bureau. 

Senator Ferevuson. And will you now state that in your opinion 
everything is regular in compliance with the orders and instructions 
of the dep: :rtment as far as this correspondence is concerned ? 

Dr. Astin. I think aside from the reference to seeking for legal 
advice, that everything is in order in that correspondence. 

Senator Frreuson. Everything except the one seeking legal advice ? 

Dr, Asttn. That is correct. 

Senator Frerauson. Have you any opinion as to why they were 
seeking legal advice ? 

Dr. Astin. Well 

Senator Frrevson. Was the better business bureau fearful that 
they might get into a legal suit and be subject to damages unless they 
could get the approval of your department to something ? 

Dr. Astin. It may be 

Senator Frreuson. Is that not clear on its face? 

Dr. Astrn. It undoubtedly was associated with something of that 
sort. 

Senator Frrcuson. And is it not apparent that Vinal was perfectly 
willing to even seek the advice of the better business bureau ? 

Dr. Astin. Oh, he did seek it, according to the letters. 

Senator Frereuson. He did seek the legal advice? 

Dr. Astrn. Yes. 

Senator Fereuson. Now, do you say that this request here for scien- 
tific information was regular, from a better business bureau 

Dr. Asttn. Yes, sir. No. The request was not for scientific 
information. 

Senator Fereuson. Well, what was it? 

Dr. Astin. It was a request to appraise the general value of the 
report, its mode of presentation, and so on. 
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Senator Ferevson. Do you think that the better business bureau 
was in a position to comment and criticize your scientific information ¢ 

Dr. Astin. The battery people could criticize the scientific infor- 
mation. The better business bureau could criticize its general 
usefulness. 

Senator Frerauson. Now, do you claim that the better business 
bureau was a representative of the battery people and, therefore, they 
were writing to the better business bureau to get the battery people's 
criticism ? 

Dr. Astin. No. I am not saying that the better business bureau 
represented the battery people. 

Senator Frercuson. What did your last answer amount to? 

Dr. Astrn. I say that the National Better Business Bureau, as far 
as I understand its operation, does represent business and manufac- 
turing groups in this country. And since our latest regulation calls 
for determining the interest of scientific and manufacturing groups 
in our data prior to publication I think that an opinion on this score 
as to the interest of the National Better Business Bureau in the matter 
isa very logicai thing to do. 

Senator Pidiodacit. All right. Then it is your conclusion that Dr. 
Vinal had a right to believe that Mr. Willson was representing the 
battery manufacturers, and when they sent this letter, this informa- 
tion, it would go on to the battery manufacturers and be criticized 
by them or commented on by them, and brought back to you? 

Dr. Astin. No, that is not—I did not say that I thought that they 
represented the battery groups but that they represented a much 
broader group of business people. His request to the National Bet- 
ter Business Bureau would include a consensus on a much broader 
base than just the battery people. And he did consult the battery 
people directly 

Senator Frrauson. Would it include the consumers? Would it in- 
clude Ritchie, who was manufacturing one of the products? Why 
didn’t you send it to him to have him criticize it? 

Dr. Astin. We had already had Mr. Ritchie’s opinions on this 
matter. 

Senator Fercuson. You mean, back in 1950? 

Dr. Astin. Well, he had written us, or Dr. Randall, his consultant, 
had written us their opinions of Circular 302. 

Senator Frreuson. Doctor, do you feel that the better business 
bureau represented just a particular group, or all the manufacturers ? 
Don’t they represent all of the people, in fact? 

Dr. Astin. It is my understanding that the National Better Busi- 
ness Bureau represents as broad a consensus of business interests as 
you can find in this country. 

Senator Fereuson. And consumers ? 

Dr. Astin. I think also they are interested in consumers. But their 
interest is primarily in the business organizations and their relation 
to consumers. 

The Cuarrman. Doctor, is not the whole purpose of that better 
business bureau to safeguard the purchasing public or the consuming 
public? 

Dr. Astin. I think that that is one of their functions; yes. 
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The Cuarmman. At least, I always took them to be that type of 
agency. They would be absolutely useless to the consumer if they 
just concerned themselves with the manufacturer. 

Dr. Astry. I know that the ordinary consumer looks on the Na- 
tional Better Business Bureau for guidance and help and assistance. 

The Cuareman. It is now 12:30. We will stand in recess until 
2 o'clock. 

Thank you, Doctor. I am afraid we will have to resume after 
lunch. 

Dr. Astin. Thank you. 

(Whereupon, at 12:30 p. m., a recess was taken until 2 p. m., the 
same day.) 

(Following is a portion of the transcript of proceedings before a 
hearing examiner for the Post Office Department, October 14, 1952, 
in Washington, D. C., in the matter of Pioneers, Inc., Jess M. Ritchie, 
W. M. Hager, Valera Ritchie, and Jess M. Ritchie, president, at Oak- 
land, Calif., H. E. Docket No. 1/260 (referred to on pp. 280 and 287).) 


Mr. O’BriEN.* I call Dr. Astin. 

HEARING EXAMINER. Will you raise your right hand, Doctor. Do you swear the 
testimony you are about to give in this case will be the truth, the whole truth, 
and nothing but the truth so help you God? 

The WitTNEss. I do. 

Whereupon, Dr. Allen V. Astin, called as a witness for and in behalf of the 
Solicitor and having been previously duly sworn, was examined and testified as 
follows: 

DIRECT EXAMINATION 
By Mr. O’Brien: 

Q. State your full name, please sir?—A. Allen V. Astin. 

Q. And what is your position?—A. Director of National Bureau of Standards. 

Q. And how long have you been a Director of the Bureau, Doctor?—A. Since 
last June. 

Q. Were you previously connected with the Bureau?—A. I have been a member 
of the staff of the Bureau since 1932. 

Q. Would you give us just a very brief statement of your professional back- 
ground—I mean your educational background, degree, and so on?—A. Post- 
graduated from the University of Utah, and majored in physics in 1925. At- 
tended New York University from 1925 to 1928 and was awarded master and 
doctors degrees in physics. That was followed by 2 years at the Johns Hopkins 
University as a national research counsel fellow in physics, and that was fol- 
lowed by 2 years as a research associate at the National Bureau of Standards for 
the Utilities and Research Commission of Illinois, and that brings us up to 1932, 
at which time I joined the staff of the National Bureau of Standards as a 
physicist in the Heat and Power Division. There I was engaged in work on 
spark-plug development and testing, and on ignition system shielding problems. 
In 1936 I transferred to the Bureau of the Electricity Division, where I was 
engaged in the work on electronic instrumentation problems, precise electrical 
measurements, measurements on insulating material, and so on. In 1940 I was 
assigned to an ordnance group set up at the National Bureau of Standards and 
was connected with the Ordnance Board continuously from then until 1950, at 
which time I was named an Associate Director of the Bureau and assumed 
broader responsibilities, and October 1951, I was named Acting Director of the 
organization which post I held until I was sworn in, in June. 

Q. Doctor, in the course of your duties, as Director of the National Bureau of 
Staridards, have you had occasion to study the utility or the usefulness of various 
additives for automobile batteries or lead-acid storage batteries?—A. Yes, I have. 
I have been involved in that work more closely and directly, I think, than I 
normally get associated with projects in the various technical divisions of the 
Bureau. I first got interested in this field about—during the summer of 1951 
and have studied and followed the whole problem rather closely since that time. 


iW. C. O’Brien, Office of the Solicitor, Post Office Department, Washington, D. C. 
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Q. The procedures, Doctor, which are used by the Bureau in studying problems 
of that kind, are they improvised or are they a result of scientific theory or 
vhat—from what—how are they—how are they brought about, how are they 
arrived at?—A. I am not quite sure that I understand what you mean? 

Q. In other words, assuming you have a problem with respect to the efficacy 
of something which is supposed to help a storage battery. I assume the Bureau 
followed certain procedures to make a determination of that question.—A. Well, 
there are well-defined procedures for determining the merits of a storage battery. 
The major characteristics which are important are its ability to deliver electrical 
energy in its line, and those two characteristics can be measured quite easily in 
well-defined tests. i 

Q. Are they generally accepted measures, Doctor? I mean the engineering or 
the storage-battery field in general acceptunce.—A. One of the engineering groups, 
and I am not sure which it is, I believe it is the Society of Automotive Engineers, 
has a standard test procedure for rating automobile storage batteries. 

Q. Well, what I am trying to find out, is the standing of the Bureau’s procedures 
in the general field of testing, whether it is generally accepted or whether it is 
generally rejected, or whether it is singular and only stands by itself as a Bureau- 
uccepted procedure ?—A. Well, we are charged by the Congress with responsibility 
for developing testing procedures for materials, mechanisms, and structures and 
with carrying out tests on such things. In addition we are charged with coop- 
erating with other Government agencies and private organizations in developing 
standard specifications, codes, and testing procedures. This type of activity has 
taken a great deal of the attention of the Bureau for many years and I think 
that we have an enviable reputation as an authority in the development of re- 
liable testing procedures for most any material, mechanical device, or appliance. 

Q. Would that also apply to chemical things like this Pioneer’s preparation 
AD-X2?—A, Yes, materials like that would be included—have been included in 
that overall statement of functions, yes. 

Q. Well, Doctor, you are familiar with the fact that the Bureau has recently 
made several tests, of course, on various—for various Government agencies and 
on AD-X2, are you not?—A. Yes, I am. 

Q. And were those tests made under your supervision or with your approval ?— 
\. They were made with my approval and under my general, but not immediate 
supervision. 

Q. Now, in the case of the so-called suicide test of battery AD-X2, can you tell 
us whether that was done in agreement with or upon a prescription set up by Mr. 
Ritchie of Pioneers, Inc?—A. Yes, it followed in, I think, all essential details a 
testing procedure which he had given to us at my request. He had criticized prior 
tests of the Bureau on battery additives and—or because they—he said they were 
not designed to show the merit of his product and so I asked him to prescribe a 
testing procedure which would show the merits of his product and this so-called 
suicide test was his answer to my request. 

Q. Now, does the criticism which he directed at previous tests of the product, 
did you consider that sound, Doector?—A. I did not consider them particularly 
sound: no, sir. 1 asked him to do it primarily in an effort to satisfy some of his 
proponents, and I had no doubt as to the validity of the other test, but I was 
willing because of the great interest in this matter and the great following which 
this product appears to have to carry out some additional tests in the hope of 
resolving the matter. 

Q. So that the previous tests, some of which were made for this—at the 
request of the Post Office Department, were in your opinion valid and reliable 
tests and their results may be taken for—as accurate by this Department ?—A. 
Yes, sir; they were. 

Q. Now, did you participate personally in any phase of the so-called suicide 
test?—A. Yes, I reviewed the detailed testing procedure before it was started 
and I actually, with advice from our statistical experts, selected the batteries to 
be treated and those which were not to be treaetd. I supervised with the assist- 
ance of a young man from one of the other divisions, who had not been connected 
in any way before or since with this test, the insertion of the additive in the 
hatteries selected to be treated, wrote down the code to the batteries which were 
treated and kept that code in the safe in my office until the test was completed. 

Q. Then nobody knew which batteries had been A. No, nobody knew during 
the course of the test which batteries had been treated and which had not been 
treated except myself. 

Q. Well, in using the expression which batteries had been treated, Doctor, just 
exactly what do you mean by “treated’?—A. They were given an application or 
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dose of material AD—X2 in accordance with instructions provided by the manufac- 
turer. 

Q. And what—did the manufacturer provide the AD-X2?—A. He provided it, 
but it is my recollection that we purchased it from him, but he delivered it per- 
sonally, in order to—— 

Q. Well, I mean it was actually—no doubt of it being AD-~X2?—A. Oh, no; he 
turned it over to us directly. There is no doubt about that, that is correct. 

Q. Have you—are you familiar, Doctor, with the report which was subse- 
quently prepared on the basis of those tests—A. Yes, sir; I am. 

Q. That suicide test, and will you tell the hearing examiner whether—how 
you regard that report as for reliability and accuracy.—-A. Oh, I have complete 
confidence in the basic reliability of the report and the conclusions which are 
drawn from it and the data which are presented in it——— 

Q. Doctor—Doctor——A. There are a few minor errors, typographical or 
transposition errors, in the first draft of it, but none of them were of any 
consequence, and I think most of those have since been corrected. 

Q. You were present, in fact, it was in your office or conference room that 
Mr. Ritchie and certain members of your staff, Dr. Hamer and Dr. Craig, and 
some others, I can’t just recall the names, and Mr. Grant, of Justice, and Mr. 
O'Connor, of the Small Business Committee of the Senate, myself, and Doctor— 
I think he is—Dr. Laidler, of Catholic University; and Weber, of Massachu- 
setts Institute of Technology, met, I think, about 10 days or so ago; you were 
there——-A. Two weeks ago today. 

Q. At that time, sir?—A. Two weeks ago yesterday. 

Q. Two weeks ago. And you listened to the, in fact, the criticisms of the 
test were addressed to you by Dr. Weber, and in his discussion did he advance 
anything at that time that you would doubt as to the reliability of these tests, 
this suicide test?—A. No; in my opinion he didn’t raise a single important criti- 
cism to the report. He critized the number of minor phases of it, but he did 
not advance any sound argument going to the validity of the conclusions on the 
two major items under test. 

Q. At that time, Mr. ——, you recall, do you recall that Mr. Ritchie voiced 
his dissatisfaction with the test and declared it was an unreliable one, you 
recall that?—A. Yes. 

Q. And, in order that we may have a record, would you tell the hearing ex- 
aminer whether in the conduct of that test any—there was any slanting or bias 
or attitude toward the test other than the effort to determine scientifically the 
use of—usefulness of AI)-X2?—A. No; there was no bias whatsoever in the 
planning or carrying out of that test. We were interested in determining the 
facts. If the test result showed the material to have merit that would have 
made no difference to us. Now, the criticisms which Mr. Ritchie leveled at the 
turning out of the test involved the valnes of the density of the electrolyte in 
the batteries. That had not been specified in advance or in setting up the test 
procedure initially, other than we told Mr. Ritchie to tell us what material to 
put that—what density of acid to put in the batteries to start out and that was 
done in accordance with his initial instruction. However, after he had exam- 
ined these batteries initially, that was also a condition of the test that he would 
examine them and determine that they were siutable batteries to show the merit 
of his product. After he had done that we let him have some of the rejects on 
which he had some tests run and he determined from these that the gravity 
readings were going to be higher than he expected. Then he came around with 
a proposal that if the gravity reading reached a certain value, then we would 
pull some of the electrolyte out and insert distilled water in place of the elec- 
trolyte removed. This, in my opinion, would have created a difference in the 
testing procedure for the treated and untreated batteries, since it was now well 
known that the gravity reading for the treated batteries would be slightly 
higher. And it was my desire to keep the—all of the exposure and treatment 
conditions to the two groups of batteries identical throughout the test. So TI re- 
jected this proposal after extensive consultation with our own battery experts 
that the higher gravity readings would do no harm and, in fact, are used in many 
types of batteries, particularly some sorts of heavy-duty batteries, as these 
apparently were. 

Q. Now, Doctor, referring again to the conference in your office, Dr. Weber, 
of MIT, related his experiences with the dividing up of a battery cell, I think, 
in treating charging and discharging, one half of which was treated and the other 
half of which was untreated, do you recall his recitation?—A. Yes; I do. 
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Q. Was there anything in his report, assuming that it is correct, assuming that 
what he told us was correct, is there anything in that report which would reflect 
adversely or show any weakness or cast any doubt upon the suicide test and 
these other tests made by the Bureau ?—A. No; I don’t see how it would, because 
the tests, as we ran them, were designed to show a difference in capacity of the 
batteries. That being a major measure of quality of the battery. No difference 
was shown; and even if this fact that Dr. Weber demonstrated, or claimed to have 
demonstrated, is true, it would not have any bearing on the conclusions already 
drawn. This particular bit of evidence he introduced, which was such a small 
sample as to be statistically insignificant, is the first bit of information we have 
encountered that there might be any difference at all, any significant difference 
at all, in the behavior of a treated and untreated battery. But even if this differ- 
ence is real, it does not, in my opinion, establish the superiority or any particular 
merit for the battery additive. If his—I wil) put it this way, if his experiment 
can be verified or duplicated, we will want to find out what its significance might 
be. It might conceivably have some trivial or secondary effect, but all of our 
prior results are completely valid with respect to the effect of the treatment on 
the main performance characteristics of a battery. If you recall, all of his par- 
ticular tests show that if one took a battery and gave it a very weak charge for 
a very short time with a very dilute acid there was a difference in charging rate 
ind none of these particular conditions are the types of conditions one encounters 
in practical use of storage batteries. It is a test which he claims showed a dif- 
ference between some performance characteristics of the two types of batteries. 
There is considerable doubt as to whether the effect is real; but even if the effect 
is real, it by no means demonstrates any superiority of the product. 

Q. There was some discussion, Doctor, as to having further tests made along 
that line, either at the Bureau or————A. Yes; we would like to see if we can 
repeat the observations he recorded and are so planning to do. 

HEARING EXAMINER, And that is Dr. Weber? 

The Wirness. Harold Weber, of the Massachusetts Institute of Technology ; 
that is right. 

By Mr, O’Brien: 

Q. But assuming that the same results are duplicated, that would not, as you 
understand, discredit the report on the suicide test?—A. No. 

Q. Now, would-———A, It might conceivably indicate there is a little differ- 
ence in charging characteristics, but the type of treatment those batteries were 
subjected to during storage, as one might use if he were attempting to recharge 
old or wornout batteries. And our test in that respect was conclusive; there was 
no difference, Now, if the Weber effect is real, it is possible that there might 
be some insignifieant difference in charging characteristics. But—— 

Q. Would that be A. That we are interested enough in it to want to check 
t, and also, because of the interest of various other groups in this problem, we 
are willing to cheek that particular point. 

Q. Would you say that anything Weber reported or that the new tests will cover 
would affect any conclusion as to whether AD—X2 reduces the harmful effect of 
sulfation and extends the life of the battery?—A. No; I—the verification of the 
effect Weber reported would have no direct bearing on those claims. 

Q. Well, I am asking you this because that is one of the issues here. And 
what would you say as to Weber tests as to whether the product would combat 
sulfation which causes, that is, the kind of sulfation that causes battery failure ?— 
A. It would conceivably have some relation to it, but it would be a long way from 
proving that that would be the effect. 

Q. It has————A. By that I mean, even assuming the effect he got is real 
it is still, and I have considerable doubt of that, but even assuming that it is 
real, it is still a long way from establishing any good properties for the battery 
additive, 

Q. Would it—would you say the same thing about the problem of dissolving 
sulfation?—A. Well, you might recall that during those discussions, Dr. Weber 
claimed that the same type of thing should be observed for ordinary mixtures of 
magnesium and sodium sulfate and I think it is well established or has been well 
established for many years that those materials have no value on the performance 
of batteries. And he made a great point of pointing out that this particular 
effect he was reporting should be ebserved by those materials as well as by 
AD-X2. So even if it is real, it is a long way from establishing any merit te 
the—for the additive. 
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Q. Now you mentioned this statement by Dr. Weber, and it brings me to a 
question which occurs. Do you see any, and from your study of this AD-X2 
and the various experiments, do you see any essential difference between the 
characteristics of AD—X2 and ordinary previously examined or studied mixtures 
of magnesium sulfate, sodium sulfate?—-A. There is no reason that I know of or 
that any member of our staff knows of as far as I have been able to determine 
why there is any significant difference between the two. These two consultants 
which are favoring the battery additive of—are attempting to promote elaborate 
theories why there might be a difference, but they have still got to establish that 
it does something and that has not been established yet. 

Q. Well then, it is safe to say, Doctor, that in order to determine this ques- 
tion of the utility or the actual usefulness of AD—X2 for the purposes on which 
the Bureau has already furnished the Post Office Department results, that the 
Post Office Department at this time may accept those reports of the Bureau of 
Standards and rely upon them?—A. I would say they could; yes, 

Mr. O’Brien. That is all the questions I have for the Doctor, if Mr. Haynes 
has any. 

Hearing ExaMINner. I have only one, Doctor, it will clarify perhaps some 
background for me. One cannot read the literature that is issued in this case by 
the respondent with its claims for AD—X2, without—and its accompanying tes- 
timonials from big contracting firms and builders, that is, a lay person can- 
not, without getting some terrifically expanded idea that here is something after 
all that perhaps has this so-called catalyst that he talks about which may have 
eluded the Bureau of Standards in its testing over a period of some 25 years. 
Now, what is the—how did this idea first get started, if you know, of the use 
of magnesium and calcium sulfate in the storage battery? What was it they 
thought to accomplish there? What is the chemical rationale? 

Mr. O’Brien. Sodium sulfate. 

HEARING EXAMINER. What? 

Mr. O’Brien. Sodium, not calcium. 

HEARING EXAMINER. I beg your pardon, sodium sulfate. 

The Witness. I really don’t know. I think some of our chemists do. It is 
supposed to have some effect on making more soluble the lead sulfate which 
forms on the battery electrode during discharge. It was supposed to have some 
effect on making that more soluble or converting it back into lead and lead 
dioxide which are the active elements of the two electrodes in the storage battery. 
That is, when the storage battery discharges, the lead and lead dioxide on each 
plate convert to lead sulfate and recharging the battery converts the lead sulfate 
back to lead and lead dioxide. In a battery that is hard to charge, there is 
some difficulty in converting this lead sulfate back to lead and lead dioxide. 
Some people felt, I guess, that due to some sort of mysterious interaction of the 
ions, that the sodium and magnesium sulfate which are soluble in the battery 
electrolyte would have some effect on increasing this conversion of lead sulfate 
to lead and lead dioxide, first by making it soluble in the electrolyte. Your 
question is very difficult to answer 

HEARING EXAMINER. I realize that, doctor. 

The Witness. You would say, that the procedure has no sound scientific 
basis and since there is no rational way of explaining the possible effects of this 
material, it is difficult to explain what the proponents of these materials hope 
to accomplish by their use. 

HEARING ExAMINerR. And in your conference with Mr. Ritchie and Mr. O’Brien, 
that is for the Respondent and the Government, do I understand that Mr. 
Ritchie stated that probably—that he stated in his behalf that while nobody 
knew, including Dr. Weber, and they couldnt’ explain how this AD—X2 went into 
the battery to accomplish the results claimed, yet it actually did do that. Do 
you recall any such statement made or 

The Witness. Well, I think they made some statement that it must do some- 
thing like that, but I think vou have to examine the experience of all people 
who have written testimonials on this battery additive and are claiming that it 
is good or has beneficial effects. In all cases where thev attempted to—at 
least all cases that have come to mv attention—thev would take a battery 
which they tried to charge and during the time they tried to charge it, it wouldn’t 
take the charge. Then they added AD—X2 and put it on charve again and that 
took the charge. In no instances did thev have enough foresight to run two or 
more batteries along parallel in which the AD-X2 was added only to half of 
them. That would be a controlled experiment and TI think it is nertinent to 
cite our experience with the batteries we used in this last test, the so-called 
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suicide test. We obtained them from one of the other Government agencies and 
we were informed by them that the batteries would not take a charge and 
they were no good. If we had put the AD~X2 in all of these batteries we would 
have duplicated the experiments of the proponents of the battery material. How- 
ever, we put the AD—X2 in only half of them and those that had the AD—X2 
n them performed no differently than those that didn’t have it. And I cite 
that because you see, if we had run our experiment a little differently we 
could have got into the same trap that most of the other people have got in. 
Nobody else has run a controlled experiment. And in the absence of any con- 
trolled experiment showing the merit of the battery additive I find it difficult 

) give any weight to any of the testimonials. 

HEARING ExAMINER. Thank you, Doctor, that is all I have to ask. 

Mr. O’Brien. Just a minute. Did you ask the doctor if Mr. Ritchie’s chemist 
had offered to explain the phenomenon he claims—— 

HEARING EXAMINER (interposing). That was the point of my question. I 
think I asked it another way. 

Mr. O’Brien, Well, | might say that is my recollection. If my recollection, is 
it yours, Doctor, that Dr. Weber said, frankly he could not explain anything, 
he just saw it happen? 

The Witness. Yes, that was the summary of Dr. Weber's observation, I 
think—— 

Mr. O’Brien (interposing). That is all. 

The Wirness. Well, I would like to add to that. 

HEARING EXAMINER. Go ahead. 

The Wirness. During the course of this meeting, Dr. Weber seemed to give 
considerable more credence to the scientific conclusions which he attempted to 
draw from the experience of battery servicemen than he did to the observation 
of our organization, and any man that does that, I would question his scientific 
conclusion. 

Mr. O’Brien. As a matter of fact, Doctor, in that respect, he took the reports 
of dealers who reported what they considered to be the favorable reports of 
purchasers and users. He didn’t even get it from the users, isn’t that so? 

The Wrirness, Well, as I understand it, he was introduced to this product 
nitially through a battery dealer and serviceman up in Boston or Cambridge 
that he was acquainted with, and he gave considerable credence apparently to 
the claims and statements of this battery serviceman. 

Mr. O’BrIeEN. I have no further questions. 

HEARING EXAMINER. It is not your information, that he himself personally 
discovered this as an act of creative inventiveness, is it doctor? 

The Wirness. No, I don’t think so. And I also think the man is sincere in 
his objection and I don’t think he—I just think he is misguided. 

Hearing Examiner. Thank you very much, that is all I have, Dr. Astin. 


AFTERNOON SESSION 


The Cuarrman. The committee will please come to order, and Dr. 
Astin will resume the stand, please. Dr. Astin, if you will take your 
chair, we will proceed. 

I know that some of the other committee members are on their 
way here, but in order to conserve your time and the time of everyone 
else until the other members of the committee return and, more espe- 
cially, Senator Ferguson, because he was asking questions at the time 
we recessed, we will resume. 

Dr. Astin, I do have a few questions that I could ask of you while 
we are waiting for the others in order that we may endeavor to clarify 
the record. There was this one question, Doctor: On page 11 of your 
statement yesterday you stated that, and I quote: 

In the battery field we work closely with various experts in. the battery indus- 


try, both in the development of new principles and techniques for new and 
improved type of batteries, and in the development for more reliable techniques. 
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Could you be more specific, Dr. Astin, and tell us just who these 
experts are in the battery field with whom you work so closely! That 
was one question that, I think, the record should show specifically. 


TESTIMONY OF ALLEN V. ASTIN—Resumed 


Dr. Astin. Well, I couldn’t give you, Mr. Chairman, the names of 
specific individuals. I gave that as an example representative of our 
overall operation. 

The experts in this particular area are working, in many instances, 
in the battery industry, and the way science progresses is to have 
experts to get together and talk over mutual problems. That is the 
nature of our contact with these engineers and scientists in the battery 
industry. 

The Cuarrman. So that the engineers and the technicians working 
in the manufacture of batteries are in close contact with the scientists 
within the Bureau of Standards in order to exchange notes and to 
develop the ideas and possible further research in the field of better 
batteries ? 

Dr. Astin. That is correct. 

The Cuarrman. You work very closely, so that over a period of 
many years you become very close associates in that respect ? 

Dr. Astin. Well, I can give you one example from my own personal 
experience. During the past war we were concerned with the develop- 
ment of special types of batteries for use in proximity fuses, and I 
was involved in some stages—not of the development of these batteries 
but in the development of evaluation techniques for them, to make 
sure they would function properly when the battery was shot in a 
rocket, for example. 

Visits to the Bureau of engineers in the battery industry were very 
frequent, and, also, people from our laboratory would frequently go 
to the industrial laboratories; that is, we had mutual problems. We 
were striving for a common objective, so it is only natural that these 
people get together. 

The Cuarrman. Doctor, there was one other statement that was 
made yesterday relative to the batteries that you used in the research 
project. They were acquired from a governmental agency as discarded 
batteries ? 

Dr. Astrn. Yes, sir; that is true. 

The Cuatrman. This is not a catch question, Doctor. The purpose 
of this question is—I am going to try to find out what governmental 
agency would discard a battery that you found to be all right and 
which would take a charge and would render a service after you 
charged it. Now, if the governmental agencies are so fussy and so 
careless that they will lay aside and throw away a battery that you 
say is all right and will take a charge, then I am going to try to 
find out from what agency these batteries were obtained because, if 
they are that fussy, then maybe we had better be a little tighter with 
the money that we give them. That is the purpose of this question. 
It is not related to you, Doctor, and it is not a catch question, so if you 
can tell us what governmental agency it is, we want to find out how 
often they do throw away batteries that you find to be all right. 

Dr. Astin. We got them from one of the navy yards—I don’t recall 
right now which one it was—and I think we actually paid for them. 
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The Cuarrman. That is true, but they were, nevertheless, discards ? 

Dr. Astry. They told our people that the batteries wouldn’t take a 
charge. 

The Cuamman. That they would not? 

Dr. Astin. That is correct. I cite that as an example of the expe- 
rience of lots of the people with batteries. I feel that there is a great 
deal of room and opportunity for education of battery people—I mean 
battery technicians, and so on—in the proper handling of batteries. 

The Cuamman. But, Doctor, in that particular field we know that 
there are fairly good servicemen in most of these oil stations and 
garages and they have the instruments and they take a reading, and 
a man is not going to change just because he may anticipate trouble; 
he does not make a change until he has trouble. 1 am now speaking 

as one who has had to change batteries in his automobile and I never 
did it until I was positively certain that the battery would not take 
a charge and that it was absolutely worn out. I think that that is 
the average action of people, whether it be the press or whether it be 
a member of the naveleiions and it certainly is with the average man 
who is operating on a pretty close budget. But the question that I 
have in mind here is, Did this governmental agency set aside these 
batteries and were they marked as batteries that would not take a 
charge? You put them on the line and they took a charge, and they 
performed, whether they had the additive or did not have the additive ? 

Dr. Astin. That is correct. 

The Cuarmman. If this battery that was found to have been dis- 
carded by a military organization did have serviceability to it, then 
we had better find out how often they throw away batteries with the 
anticipation that it might give them trouble in the next 6 months. 
That is what I am getting at and that is why I want to know what 
agency of Government, whether it be military or otherwise, from 
which you procured those batteries. 1 want to follow this up and find 
out how often the military does throw these batteries away when they 
have, or may have, 6 months of service left in them. 

Dr. Astin. Well, these batteries had not been actually discarded, but 
they were not in use and they were considered not suitable for use. 
That much I do remember about it. 

The CuarrmMan. They were not recognized as serviceable batteries? 

Dr. Astin. That is correct. 

The Cuarrman. But they were discarded batteries that were picked 
up, and you picked up how many of them? 

Dr. Astin. I think there were approximately 30 altogether. 

The Cuarrman. You picked up 30 batteries altogether and they 
were no longer considered serviceable batteries ? 

Dr. Astin. Yes. 

The CuatrmMan. You gave them a test, and you found that, whether 
they were treated or not, they were serviceable batteries; they held 
their charge. I do not recall your testimony exactly, but it seems 
to me that you said they held their charge for a considerable length 
of time after you had charged them? 

Dr. Astrn. It is my recollection from the data that they definitely 
weren’t as good as new batteries, but they had something like two- 
thirds of their initial capacity left. 

The Cuatrrman. They had been thrown away by the military or- 
ganization ? 
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Dr. Astin. Not thrown away, sir. 

The Cuarrman. But they were set aside as not serviceable bat- 
teries ? 

Dr. Astin. Yes, but there is a bit of a difference. 

The CHarmman. Technically. 

Dr. Astin. Yes. 

The Cuarmman. But that is where you have always got us as a 
scientist because you can get into that technical field, and we are left 
somewhat in a daze; we are not sure whether we dare challenge you 
or not, you see. Nevertheless, these batteries, as you charged them, 
according to your testimony yesterday, held their charge? 

Dr. Astin. That is right. 

The CrrArrman. If my memory serves me correctly—I may now be 
in error—I thought you said you checked those batteries over an 
interval of several months, and they continued to hold their charge? 

Dr. Astin. Yes; we checked them again this year. 

The Cuatrman. And they are still holding a charge? 

Dr. Astin. Well, they were stored in a discharged condition, I be- 
lieve, during most of that interval. They can be charged up and left 
standing a while and then discharged with energy still in them. 

The Cuatrman. Doctor, you will agree that a discharged battery 
will rapidly deteriorate by the very fact that the acid is then free to 
work on the plates, is that not true, unless you put them in dry storage 
for positive dry-storage purposes? If you let a battery that has lost 
its electrical charge stand for any length of time, that battery will 
deteriorate by the mere fact that the acid goes to work and eats that 
battery up; whereas, a charged battery will stand for quite a lengthy 
period without being destroyed by its own acidity; isn’t that so? 

Dr. Astin. No; a charged battery will discharge itself just on 
standing. 

The Cuarrman. Certainly, we know that. 

Dr. Astry. So if you store a fully charged battery it will tend to 
run down. 

The Cuatrman. When its gets to zero, Doctor, a battery will rap- 
idly deteriorate, much faster than if it is a charged battery. I am 
now talking not as an expert but as to what I have been told when I 
had the sad experience of having a battery ruined because they said 
it had been left standing without charge and ate itself up—acid-eaten. 
Therefore, I am terribly surprised, Doctor, that you can run a test 
back here in 1952 on a discarded battery, a battery that a Government 
military agency discarded, and you tested it, used it as a scientific 
test basis, and that it is still a serviceable battery now in June of 1953. 
And you ran your tests back there in 1952. 

Dr. Astin. That is right. 

The CHarrmMan. So I think we need to check the military to see 
how wasteful they are with their storage batteries because they are 
not in a critical situation here so that they need to discard a battery 
when it still may have 6 or 8 months of service in it. That is the 
only reason I asked you these questions, not to try to cross-examine 
you. Will you furnish us the information as to what military agency 
you obtained those batteries from, because we are going to check 
on just how the military uses these batteries, and when they throw 
them away, you see. 
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(In compliance with the chairman’s request, Dr. Astin subse- 
quently supplied the following information in letter of June 29, 1953, 
to the chairman :) 

Pertinent information on the batteries is given in the following letter from 
Walter J. Hamer, Chief of the Bureau’s Blectrochemistry Section, on April 2, 
1952, to the Bureau of Supplies and Accounts, Department of the Navy: 

“On March 21, 1952, we wrote the Naval Aviation Supply Depot (attention 
Cc. G. 8-4), Philadelphia 11, Pa., about 25 6-volt Goodyear storage batteries, 
stock No. B270/YL780720—-17—B-8913, which have been on storage for about 4 
years and which we understood were ready to be declared surplus. On March 
31, 1952, they replied that these batteries are in the category of activity excess 
material and are being referred on report NASD No, - of March 31, 1952, to 
your maePne (Bureau of Supplies and Accounts, S-O), Navy Department, Wash- 
ington 25, D. C., for further screening in accordance with existing procedures. 
They saggeated that we contact you about their availability. 

“We are anxious to receive these batteries as soon as possible for tests we 
would like to perform. We would like to receive them either as a transfer or 
on a reimbursement basis. In either case, please ship the batteries to the Elec- 
trochemistry Section, Building 69, National Bureau of Standards, Washington 25, 
D. ©. If you are to be reimbursed, please let us know the estimated amount.” 

Senator Frrcuson. Doctor, did you examine these batteries when 
you obtained them, as to what was wrong with them ? 

Dr. Astin. One of our men participated in Mr. Ritchie’s examina- 
tion of these batteries. 

Senator Fercuson. Have you a report on what they found? 

Dr. Astin. I believe they made a report on the condition of the 
batteries before. 

Senator Frravson. Doctor, haven’t you seen that report? 

Dr. Astin. Yes. 

Senator Frercuson. Well, are you testifying now from your report? 

Dr. Astin. I am not. It is not clear right now in my own mind 
whether my recollection of what was told me about the condition of 
those batteries was put in writing or whether it was given to me 
verbally. nie was some reference made to it in the report which 
was written; I don’t recall it. 

Senator Frereuson. Doctor, do you think that you have a basis of a 
test, and part of it would be verbal ? 

Dr. Astin. Well, the essential part of this, as far as the test is con- 
cer ned, is that. the batteries were in sound mechanical condition before 
we started, and that they were slightly sulfated. 

Senator Frreuson. All right. What batteries are you talking 
about ; what tests ? 

Dr. Asttn. I am talking about the test that the chairman was talk- 
ing about, the one we ran last June. 

Senator Frrauson. All right. Now, that is the June test? 

Dr. Astin. That is correct. 

Senator Fercuson. You obtained 30 batteries from the Navy ? 

Dr. Asttxn. Approximately that number. 

Senator Frrcuson. Approximately 30. Where did you get the new 
batteries ? 

Dr. Astin. I don’t know, sir. We ordered them through regular 
purchasing channels. 

Senator Ferauson. Did you purchase them through some other 
department, or did you buy them new as experimental work? 

Dr. Asttrn. The new batteries were used for the Federal Trade 
Commission, and I presume were purchased through normal pur- 
chasing channels. 
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Senator Frereuson. Did you get the batteries through the Federal 
Trade Commission ? 

Dr. Astin. No. The batteries, I would feel fairly sure, were pur- 
chased by us. All we would get from either the Federal Trade or 
the Post Office would be the samples of the battery additive which we 
were to test. 

Senator Fercuson. Did you get the additive from the Federal Trade 
or from the Post Office? 

Dr. Astrx. Well, we got some from each. 

Senator Fereuson. Were you making this June test of last year for 
the Federal Trade Commission ? 

Dr. Astin. No. We were making this test last June to satisfy a 
number of interests. We were hoping to satisfy Mr. Ritchie; we 
were hoping to satisfy a number of Members of the Congress, including 
the House Small Business Committee; and we were hoping to satisfy 
ourselves, also. 

Senator Frereuson. Doctor, does the examination in the testing of 
the batteries show that when you received them they were the kind 
of batteries that the advertising or the claim of Ritchie, whatever it 
was, the Pioneer Co., could be benefited ? 

Dr. Astrn. Well, one of the 

Senator Fercuson. You say these were discarded batteries by the 
Navy, and I thought your testimony showed that they would not take 
a charge and, therefore, they were discarded. 

Dr. Astin. We were told by others that they wouldn’t take a charge, 
and there was 

Senator Frreuson. Doctor, if you are going to make a test of a 
battery are you going to take the word of what somebody else told you 
or are you going to scientifically make this experiment—— 

Dr. Astin. We did 

Senator Fercuson (continuing). And keep everything down so that 
everything would be recorded ? 

Dr. Astin. We did that, sir. 

Senator Frrcuson. When you got the batteries, was it your under- 
standing that they would not take a charge? 

Dr. Astin. That is what the prior owner told us. 

Senator Fercuson. That is what the Navy told you. Then, when 
you got them and tested them, does your record show they did take a 
charge? 

Dr. Astin. Very definitely, sir. 

Senator Frercuson. All right. Now, did you overcharge them be- 
fore you started the test ? 

Dr. Astrn. They were given no charge prior to the initiation of this 
test by us. 

Senator Frereuson. Didn’t you tell us this morning that you did 
charge them before you started the test ? 

Dr. Astin. Senator, we have conducted many tests on battery 
additives. 

Senator Frrcuson. I am trying to keep it to the June test. 

Dr. Asrtn. All right. I do not believe that I told you we gave 
a preliminary charge to the batteries in the June test, because we did 
not. 

Senator Frrcuson. I see. 

Dr. Astin. We did in some of the others. 


TOE SSA AL AEAL DAN _pcribbctompchnid tine PAST tht ARLENE 
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Senator Fereuson. What I am concerned with, as a Senator, is 
this fraud order that was obtained, whether or not this was obtained 
in the regular channel, whether it was a fair order. 

Dr. Astin. Yes. 

Senator Fereuson. That is one of the things I think we ought to be 
concerned with—how the departments are functioning. 

Dr. Astin. Surely. 

Senator Fereuson. Do you have the report of the test in June of 
1952? 

Dr. Astin. Yes. 

Senator Fercuson. Will you get it, please? Will you tell us the 
condition of the batteries, as shown by the report, prior to the test! 

Dr. Astin. The report reads as follows: 

The batteries were of the heavy-duty type commonly used in buses. The 
batteries had been in storage in a wet condition for about 4 years, and were 
received at NBS May 20, 1952. Each battery contained 6 cells assembled in a 
hard-rubber tray. The cells were connected in series-parallel to provide high 
capacity at 6 volts. All 25 batteries— 
apparently it is 25 rather than 30. 

Senator Frerauson. Instead of 30. 

Dr. Astin (reading) : 

All 25 batteries were delivered by NBS truck to a commercial battery shop 
on May 27 where the batteries were dismantled and inspected. One packing 
crate containing a single battery was opened at the NBS when the shipment 
was received. Six additional crates containing 4 batteries were opened in the 
presence of the manufacturer upon their delivery to the battery shop. A pre- 
liminary inspection of the batteries revealed raised positive terminals in 3 
batteries. Raised terminals indicate expanded and unsound positive plates, 
therefore these batteries were rejected. The remaining 22 batteries passed the 
preliminary inspection. Upon removing- 

Senator Ferevuson. Who was present at that inspection? What 
does the report show ? 

Dr. Astin. There are no names listed of our staff in the report. 

Senator Fercuson. You had the manufacturers present? 

Dr. AstrN. Yes. 

Senator Fercuson. What did they have to do with this test? 

Dr. Astrn. One of the basic considerations in this test is that the 
batteries would be acceptable to Mr. Ritchie as suitable for the purpose 
of the test. 

The CHarrman. Was Mr. Ritchie present? 

Dr. Astrn. Oh, yes; he was present when this was inspected. 

Senator Frrcuson. Does the report show he was present when this 
work was done? 

Dr. Astin. I believe it does; yes. 

Senator Fercuson. What does it say? 

Dr. Astin. It says: 


The plates in the 16 batteries which remained were in sound mechanical 
condition, and the manufacturer approved these batteries for use in the test. 


The CuHarman. But the NBC 

Dr. Astin. NBS, National Bureau of Standards. 

The CHairman. The National Bureau of Standards, that is what 
you meant by that—that they were accepted by the National Bureau 
of Standards? 

Dr. Astin. And the manufacturer. 
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The Cuarrman. And by the manufacturer? 

Dr. Astin. That is correct. 

Senator Ferauson. What manufacturer? 

Dr. Astin. Mr. Ritchie, the manufacturer of AD-X2. 

The Coamman. Of AD-X2? 

Dr. Astin. Yes. That may not be clear here, but that is the manu- 
facturer. 

Senator Frreuson. I did not catch it from what you read. I thought 
it was the manufacturer of the batteries. 

Dr. Astin. No. This is a test on a battery additive, and so it was 
assumed in writing this report, when we referred to the manufacturer, 
it would be the manufacturer of the additive. 

Senator Fercuson. Of the product. 

Dr. Astin. Yes. 

Senator Fercuson. Allright. Now, these batteries; that shows they 
were 4 years old? 

Dr. Astin. Yes, sir. 

Senator Fereuson. Did it show when they had been discarded ? 

Dr. Astin. No; it doesn’t show that; the report does not show it. 

Senator Frrcuson. The report does not show that? 

Dr. Astin. No, sir. 

Senator Ferauson. You said they were in wet condition, meaning 
that they had acid in them? 

Dr. Astin. That is correct. 

Senator Frrevuson. Was there any charge in them when you 
obtained them ¢ 

Dr. Astrx. I would presume they were discharged because the pre- 
sumption was that they would not take a charge. 

Senator Frereuson. The presumption was they wouldn’t take a 
charge ? 

Dr. Astry. Yes; so that they were, therefore, and would be in the 
uncharged state. 

Senator Frereuson. Is the first thing the Bureau does wath them to 
charge them; is that what the report shows? 

Dr. Asrrn. After they had been inspected and returned to the 
Bureau as approved for the test, then they were connected in the 
charging circuits. The charging 

Senator Frrauson. Give us the report; don’t vary from the report. 
Let the report speak for itself. What did you do with them? 

Dr. Asrrx. I have to find it then. [Reading:] 


The manufacturer then inspected the charging circuits and testing equipment 
and left the laboratory. The charge was started at 11 a. m., and after adjusting 


~ 


the charging currents to 5 amperes the laboratory personnel left the laboratory. 

Senator Fercuson. Was there material put in before you started the 
charge? 

Dr. Astry. There was no material put in at that time. 

Senator Frercuson. All right. Does the report show that? 

Dr. Astrx. Well then 

The Cuamman. I would like to raise this one question, Doctor : Was 
the manufacturer asked to leave the laboratory or did he leave on his 
own accord ¢ 

Dr. Astin. He was asked to leave. 

The Cuatrman. In other words, he was asked to leave the laboratory 
after the connections had been made? 
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Dr. Astrn. That is correct. 

The Cuarrman. Then, was he permitted to come back during the 
period of the test ? 

Dr. Astin. His representative was permitted to come back. 

The Cuarrman. His representative was there when the additive was 
put into the batteries? 

Dr. Astin. No, sir. 

The CuarrMan. He was not present ? 

Dr. Astin. No. As I explained in my general statement, we went 
to great length in this test to make sure th: it none of the people running 
the test would know which of the batteries had been treated. 

The Cuarrman. And at no time throughout the test period was Mr. 
Ritchie, the manufacturer, permitted to observe what was being done? 

Dr. Astin. No. Let me go on with this. 

The CuarrMan. In order, sir 

Dr. Astin. In order to make sure that none of the people partici- 
pating in the test knew which batteries had been treated, all of the 
laboratory personnel, and Mr. Ritchie and his representative, left the 
laboratory. Then I had a young technician from another part of the 
organization assist me in putting the additive into half of the bat- 
teries, according to a pattern which had been given us by our statisti- 
cians. Then this young man left, and I proceeded to assign numbers 
and mark the batteries which had been treated, and took the code, this 
code, and put it in my safe. Then when this was done the people came 

back in and continued the running of the test. This meant that nobody 
other than I knew which of the batteries had been treated. 

The Cuarrman. When you said “according to a pattern,” did I un- 
derstand you to say it was according to a pattern of the technician ? 

Dr. Astin. No. This was a pattern of selecting batteries at random 
for treatment. 

The Cuarrman. I see. 

Dr. Astin. This is a requirement in good statistical design. 

The Cuarmrman. In other words, he said, “You take this battery and 
that battery.” He was not in charge of the preparation of the chart 
that you put away in your safe? 

Dr, Astin. That is correct. 

The Cuarrman. He did not tell you how to add the additive, did he? 

Dr. Astin. Mr. Ritchie gave me instructions as to how the additive 
was to be added. 

The Cuatrman. So you followed Mr. Ritchie’s instructions? 

Dr. Astin. That is right. 

The Cuamrman. You did not follow the technician’s instructions? 

Dr. Astin. Well, he instructed me and the young man who was 
helping me as to how to put the additive in, and the two of us put it 
in the batteries selected for treatment. 

The Cuarrman. You mean it was not the technician now, it was the 
manufacturer whose instructions you were following ? 

Dr. Astin. That is right. 

The Crarmman. Not the technician’s instructions? 

Dr. Astin. That is right. 

Senator Frrauson. Doctor, then you do know whether these bat- 
teries were overcharged when you put that material in? 

Dr. Astrn. What do you mean by that, sir? 

Senator Fercuson. Well, just what I said. 
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Dr. Astin. The material was put in the batteries at the beginning 
of the charging process; that is, in accordance with instructions they 
were not overcharged. These batteries were charged for a period of 
about 4 days, and the material was put in during the first hour or, 
perhaps, half hour of charge. 

Senator Frerauson. All right. 

Then, were you present when the charge was started and carried on? 

Dr. Astin. That is right. 

Senator Fereuson. Some of the batteries did not have material in 
them ¢ 

Dr. Asrry. Correct. 

Senator Fereuson. Will you tell us whether or not all batteries took 
charges ? 

Dr. Asttn. Yes; they did. 

Senator Fercuson. Notwithstanding that they came to you—that 
they would not accept charges? 

Dr. Astin. That is correct. 

Senator Ferguson. Then you tested later, after the material was 
in, and a charge—did all batteries receive the same charge or take the 
same charge ¢ 

Dr. Astin. Yes, they did; within no consistent pattern of differences. 

Senator Frreuson. So these 4-year-old batteries of the common 
kind they use in a truck, all took a charge? 

Dr. Astin. Correct. 

Senator Fercuson. Will you tell us the readings, some of them? 

Dr. Astrn. Well, the readings 

Senator Fereuson. Of these batteries which were 4 years old, and 
which they took? 

Dr. Astin. Yes. The readings we have in here are expressed in 
watt-hours. 

Senator Frreuson. Usually, when they test your battery at the 
service station they tell you a certain reading, specific gravity, to show 
the charge. Have you got anything like that? 

Dr. Astin. These went up to—well, yes, we have that data, too, but 
the watt-hour reading is the more reliable and better estimate of the 
capacity of the battery. 

Senator Ferauson. You would say from the report they practically 
all took the same charge? 

Dr. Astin. That is correct. 

Senator Frrevson. Then, when did you next test them to see whether 
or not the additive was of any value? 

Dr. Astin. I think it was in December or January. 

Senator Fercuson. Now, wait, there is something wrong here. If 
this is the June test we are talking about, you used that test to get a 
fraud order in October. Now you say you did not know the results 
of the test until December or January of this year. 

Dr. Astrx. The information on these later tests was not a factor 
in the Post Office’s action. It was additional supplementary infor- 
mation we obtained on our own just because of the general interest in 
the subject. 

Senator Fercuson. All right. Now, we find that the June test had 
nothing to do with the fraud order. 

Dr. Astin. No, sir; I didn’t say that. 

Senator Fercuson. What do you say? 
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Dr. Astin. I said that we ran a complete set of tests in June and 
prepared a report on these tests, and a copy of this report was given 
to the Post Office Department at their request. 

Senator Fercvson. When? 

Dr. Astry. I would guess they got the report in July of last year 

The Cuatrman. Then, Doctor, how many batteries were used in that 
test in which you made your findings known to the Post Office Depart- 
ment? 

Dr. Astin. In this test we ran last June? 

The Cuatrman. Yes; the one that you based your findings on, and 
the Post Office used in their determination on whether a fraud order 
should be issued or not. 

Dr. Astin. There were 16 six-cell batteries. 

The CHatrman. Sixteen six-cell. Were those the 16 six-cells that 
you have just now referred to? 

Dr. Astin. Well, we have been talking about this group, that is, 
these were 16 six-cell batteries out of the original group of 25. 

The Cuamman. Yes. That was the basis on which you ran your 
test for which the Post Office Department determined their fraud 
order on ? 

Dr. Astrn. This was one of the factors, I understand, involved in 
their decision, but I think the major factor was the test we ran spe- 
cifically for them the preceding spring or winter. 

The Cuamman. Then when did you tear those batteries down? I 
am now leading up to your last statement to Senator Ferguson as to 
when you tore those batteries down. 

Dr. Astin. Well, the batteries, after the June tests were completed, 
June 1952 tests were completed, the batteries were stored and then we 
got them out again this past December and January, following the 
release of the MIT report, and used them to attempt to check some of 
the phenomena reported by MIT. 

The Cuatrman. Then, in other words, you ran a test 1 week, as you 
stated yesterday, and then you let them sit and discharge for a week, 
and took your readings on it during the period of discharge so that you 
actually had 2 w eeks, a 2-week per iod that you actually took your read- 
ings off the batteries, which was the basis on which the Post Office 
Department made their determination for a fraud order? 

Dr. Ast1n. It is my understanding that it was one of the factors. 

The CuarrmMan. One of the factors; and the other factor would be 
based on what? 

Dr. Astin. The other factor would be on the test which we ran spe- 
cifically for the Post Office Department. 

Senator Frrcuson. That is the one they turned down; that is the 
test that they turned down and said they could not use. 

Dr. Astin. No, sir. There have been a lot of tests run, and I think 
we are apt to be a little confused with them. 

The Cuamman. Well, Doctor, the other test was then run on how 
many batteries? We have gota group of 16 batteries here. The other 
test was run on how many batteries? Apparently you are using two 
different tests here from which the Post Office made their determi- 
nation. 

Dr. Astin. That is correct. 

The Cuatrman. If you used 16 in the later test, how many did you 
use in the first test ? 
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Dr. Astin. It is my recollection that it was 14 three-cell batteries 
in the former test for the Post Office Department, which included 8 
used batteries and 6 new batteries. 

The Cuarrman. Eight and 6 and then you went on and you ran 
this block here of 16? 

Dr. Astin. Yes, sir. 

The CHairman. But you did not get your final readings off the 
16 until about 6 months later ? 

Dr. Astin. Well, we got all of the readings that were necessary 
to fulfill the requirement of the test proposed by Mr. Ritchie during 
the month of June, and then just for our own information, and to 
see what had happened to them after a 6- or 8-month storage, we 
checked them again this past winter. 

Senator Frreuson. Doctor, isn’t one of the things, as I remember 
their saying, the length of life of a battery—that this extended the 
life ¢ 

Dr. Astin. Yes, sir. 

Senator Frercuson. How could you tell in a month or 2 weeks 
whether or not the life was being extended ? 

Dr. Astin. That particular test would, of course, give no direct 
evidence on an extension of the life of a battery. It would give evi- 
dence on the charging efficiency of a battery. Now, the charging 
efficiency is one of the very important characteristics that has to be 
measured, 

Senator Fercuson. Suppose they were right on the life, the length 
of the life, that it increased the life? 

Dr. Astin. Well, the information on the life comes from other 
measurements of—well, a life-cycle test which was run in January 
1949—that is probably the nearest thing which approaches an esti- 
mate of life of a battery. 

Senator Frercuson. Yes. But, Doctor, we have not any evidence 
on that test, whether it was done in accordance with the rules as pre- 
scribed by the manufacturer of the product; have we ? 

Dr. Astrx. Not on that January 1949 test. 

Senator Ferevson. What I am getting at is how the Post Office 
would issue a fraud order on this kind of evidence when the question 
of the length of life was involved, and they had turned down your 
previous inspection or test on it. Then you come in, and in a couple 
of weeks you start a new test, and you give them the information, 
and in October they issue a fraud order. 

Dr. Astrn. I think the major claim which is made for this product 
is that it eliminates the harmful effects of sulfation, 

Senator Fereuson. Well, suppose some of the minor ones are right, 
the length of the life? 

Dr. Astry. Well, there are other data which show very definitely 
that it does not affect the life characteristic. 

Senator Fercuson. You mean in 2 weeks. 

Dr. Astin. No, sir; not in 2 weeks. 

The Cuamman. Doctor—if you will permit me to interrupt, Sen- 
ator Ferguson—how would you obtain that other data ? 

Dr. Astin. This is done—the estimate on effect of life can be ob- 
tained through a life-cycle test. 

The Cuamman. How do you determine a life cycle? 
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Dr. Astin. There is a test which is developed by the Society of 
Automotive Engineers, and used extensively throughout industry for 
estimating the expected life of batteries. It is used by the Govern- 
ment in connection with its procurement. Now, it is also used by 
battery manufacturers in their design of batteries. For example, 
most battery manufacturers will make batteries for 12 months, 18 
months, 24 months, 36 months guaranty and they know pretty well in 
the industry how to change the design of the battery in order to obtain 
these longer lives, and they use these life-cycle tests in order to assist 
them in designing the battery to meet the expected life which they 
guarantee for the battery. Now that is, I think, a fairly good evidence 
that these life-cycle tests are useful in estimating life performance. 

Senator Frereuson. Doctor, 1 would like to go to another subject. 

Dr, Astin. Yes, sir. 

Senator Fereuson. Because of some testimony in the record about 
the obligation of the Bureau of Standards, being a member of the 
Appropriations Committee, I am concerned with what the purpose 
of the Bureau of Standards is. 

Dr. Astin. Yes, sir. 

Senator Frerauson. I am concerned with the possibility that the 
National Bureau of Standards may become—may Ke used as a regula- 


tory body of proprietary products. Do you think that is possible 
with what has happened in this case? 

Dr. Astrx. Well, first, we do not have any regulatory authority or 
responsibility, but we do—— 

Senator Fercuson. Well, you can regulate pretty well through the 
Post Office fraud order, can you not? 

Dr. Astin. That is not our initiative, sir. All we try to do is to 


assist them on a technical problem, 

Senator Frreuson. I say, you can, though—you can have coopera- 
tion between the Post Office and your Department or the Federal 
Trade, and you can do pretty well on regulation, ean you not? 

Dr. Astrn. I don’t know how we could take any responsibility for 
the regulation when that belongs to them. We try to give them tech- 
nical information to help them, but they are doing the regulating, not 
us. 

Senator Fereuson. Then, you would say that you do not think it 
ought to be denominated a regulatory body? 

Dr. Asttx. We don’t want to be a regulatory body; we are a fact- 
finding organization. 

Senator Frreuson. All right. Now, yesterday you referred to 
Public Law, I believe, 619 of the 8ist Congress, which authorizes the 
Bureau to engage in, and I quote: 

* * * the compilation and publication of general scientifie and technical data 
resulting from the performance of the functions specified herein or from other 
sources when such data are of importance to scientific or manufacturing inter- 
ests or to the general public, and are not available elsewhere. 

Dr. Astin. Yes, sir. 

Senator Ferauson. That is about it, is it not? 

Dr. Astin. That is it; that sounds exactly it. 

Senator Frrauson. Do you construe that to place any obligation 
on the Bureau of Standards to release information when it is relevant 
and economically important to the interests of industry, commerce, 
or the general public? 
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Dr. Astry. I would say that that is a responsibility we have in the 
light.of that legislation. 

‘Senator Frxcuson. You claim that would be your responsibility 
to release that? 

Dr. Astrn. Yes, sir. 

Senator Fereuson. Is it not a question, then, of whether you should 
continue to prepare for dissemination and/or publication the general 
data relating to types of commercial products of interest to the gen- 
eral public or whether you should limit your publications to matters 
of interest to science and technology, broadly speaking, and to manu- 
facturing interests at the technical level, of the producers of goods? 

Dr, Asrr. Well, one can make a choice between those. I think 
either level is in accordance with the legislation. 

Senator Frrcuson. Either one? Well, Doctor, if you were to car- 
ry out what you say now is the function, you would require how much 
to be appropri ated per year to do the testing of all the ramifications 
of products ! 

Dr. Astin. Testing for whom and for what purpose? 

Senator Fercuson. Well, you test it for a purpose here, a better 
business bureau, which gets in touch with you, and they get you to 
test the product. Then, do you not owe it to the public to test all 
products that are brought to you by the public? 

Dr. Astin. We don’t do testing for the public, sir, of that sort. 

Senator Frrcvuson. Well, you did it for the better business bureau ; 
why shouldn’t you do that for me as a member of society? What is 
the difference between the better business bureau and Joe Doaks? 

Dr. Astin. This test was not done for the better business bureau, 
sir. 

Senator Ferauson. Now, didn’t you do these tests and get 302 out? 

Senator Sparkman, 504. 

Senator Fercuson. And 504? 

Dr. Astin. I said the first tests the Bureau made on this particular 
product were initiated in January 1949. 

Senator Frerevson. For whom were you doing it? 

Dr. Astry. This was done for the Bureau’s own information, but 
the interest in it had been stimulated to some extent by the fact that 
Senator Knowland had suggested that if it were in line with Bureau 
policy to do this, then it might be done, and the Oakland Better 
Business Bureau, in pressing Mr. Ritchie’s claim, suggested we ought 
to do it. I mean, those factors may have stimulated to some extent 
the first test the Bureau made on this project, but the fact that a test 
was currently being done for the Federal Trade Commission on an- 
other additive, made it possible at practically no increase in cost, 
to put in the second additive and get some information on it. 

Senator Frerevson. Is it not possible then, under the same cir- 
cumstances that there would be thousands of articles that you would 
have to test for the public under the same or similar. circumstances, 
and they would be entitled to it? What singles this out to give this a 
priority ? 

Dr. Astrn. The thing that singled this particular thing out, as I 
thought I had explained, was that there happened to be another bat- 
tery additive being tested, and it could have been included in that. 
That was the first test that was made. All the subsequent tests were 
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made at the request of the Post Office Department and the Federal 
Trade Commission. 

Senator Fercuson. All right. Has the basic question of policy that 
we are discussing now been discussed by the Bureau staff ? 

Dr. Astin. I have discussed this matter with various senior people 
in the Bureau staff; yes, sir. 

Senator Frreuson. Are any of the discussions in writing, any rec- 
ord or reports made on it ? 

Dr. Astrn. The only thing that is in writing on this particular sub- 
ject or the only thing I am aware of is a memorandum which I sent 
to the Assistant Secretary of Commerce last March asking for policy 
guidance on this question. 

Senator Frrcuson. Then you thought this was a matter that the 
Commerce Department, under whom your department is, should give 
you guidance and determine the policy ? 

Dr. Astrn. Oh, very definitely. 

Senator Frrcuson. Have you determined the policy, yet? 

Senator SparkMAN. Senator, may I ask Dr. Astin—you said 
“last March ;” was that March 1952 or 1953 % 

Dr. Astin. 1953. 

Senator Frerauson. Did you get a policy laid down? 

Dr. Astin. No, sir. 

Senator Frrevson. Do you think that the National Bureau of 
Standards by following its policy of disseminating technical data, 
when not specifically directed toward scientific or technological prog- 
ress, at the professional and production level, is broadening 
gratuitously and, perhaps, inadvertently, into a regulatory activity ! 

Dr. Astin. Indirectly it might be so construed, but 

Senator Fercuson. Would it not be, as a matter of fact, a regula- 
tory activity? Isn’t that what this has amounted to? 

Dr. Astin. Well, one can extend that and say that, similarly, all 
progress in science and technology is regulatory. The invention of the 
incandescent lamp bulb made obsolete gas lights and so on, so that if 
you carry this too far, then you would never disseminate any scien- 
tific information because it might have some effect on curtailing the 
marketing of some products that it is related to. 

Senator Fercuson. So then you believe that the law now authorized 
exactly what you did in this additive case ? 

Dr. Astin. Yes, sir. 

Senator Frrauson. Do you believe that the Congress intended to 
grant authority to the Bureau of Standards personnel to prepare ma- 
terial at the request of and for publication - private organizations 
for commercial use ? 

Dr. Astin. Well, I am not sure that the Congress intended that to 
be done. 

Senator Frreuson. Isn’t that exactly what you did? 

Dr. Astin. Well, a statement was given 

Senator Fercuson. Isn’t that one of the irregularities in this whole 
procedure ¢ 

Dr. Austin. A statement was given to the National Better Business 
Bureau for them to use; it was a statement of technical information. 

Senator Fereuson. And it was to be used for commercial uses, be- 
‘ause they have members who are interested in commerce ? 
38414—53——21 
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Dr. Astrx. That is right. 
Senator Frercuson. And you say Congress never intended that ? 

Dr. Astin. Well, Congress provided for the dissemination by the 
Bureau of scientific and technical information. 

Senator Fercuson. Yes, but doesn’t all your correspondence indi- 
cate that this was being done for another purpose and not for scientific 
purposes? It was being done for a commercial purpose, and is it not 
true it was to meet a competitive threat which would be extending 
the life, as claimed by this man, of a battery ¢ 

Dr. Astrxn. Well, consider the alternative position. 

Senator Ferevson. No, but I am asking you now the question : Did 
Congress so intend that you would get into this competitive field, and 
that you would disseminate this news, this information for commercial 
uses ¢ 

Dr. Astrn. All I can do is go back to the law which we read many 
times. It provides for the dissemination of information when it is of 
interest to these groups. There is no requirement in there to deter- 
mine the use that is to be made of it by these groups. 

Senator Frrcuson. Does it not indicate by these letters that this 
was done for commercial purposes and not for scientific purposes ? 

Dr. Astrx. The dissemination of technical information is serving 
the cause of science and technology, I think, Senator. 

Senator Frrevson. Do you want to leave your answers just where 
they are; is that the way you want to leave it? 

Dr. Astry. I think so; I think that is all right. 

Senator Frercuson. All right. Now, the next question is, Do you 
believe then that the Bureau of Standards has authority to participate 
in an aggressive campaign to discredit any proprietary product ? 

Senator Smatuers. Mr. Chairman, I did not hear that question. 

Senator Frreuson. Will you read the question ? 

(The question was read by the reporter. ) 

Senator Smatuers. You know, if we were in a court of law, which 
we are not, somebody could make an objection to that question on the 
ground that it calls for a conclusion of the witness, and it assumes facts 
which have not been proven, and I am sure the court would strike it. 

Now, this witness here, Mr. Chairman, I submit, is a scientist, and 
we are asking him for an opinion in a field which he does not profess 
at all to be an expert in, and I just—— 

Senator Frrcuson. Senator, if we were in a court of law I would 
have immediately objected to your suggestion to the witness. 

Senator Smatuers. Now, that may be, but, if we were in a court 
of law, he could not have asked the question, to start with, beeause—— 

Senator Frrcuson. Oh, yes. 

Senator Smaruers. (continuing). It would have been stricken. 

Senator Frrcuson, What is wrong with the question, Doctor? 

Dr. Astrn. Well, it is somewhat difficult to answer. 

Senator Fercuson. I thought it would be by the conduct that had 
taken place in this case; I though it would be hard. 

Dr. Astrn. I believe that if one of the other Federal agencies is 
making an aggressive campaign for some purpose or other, and that 
Federal agency presents to us a straightforward technical question 
for an answer, that it is our responsibility to give them that informa- 
tion and not question the use they are to make of it. 
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Senator Fercuson. Then you think that one of your duties is to— 

Dr. Astin. Our duty—— 

Senator Fercuson. Now, wait. You see, the fraud order, the Post 
Office was not asking for this information 

Dr. Astin. The Post Office Department was—— 

Senator Fercuson. Wait until I get my question framed. So far 
as this one thing is concerned, the Post Office was not asking for it, 
the FTC was not asking for it, but a public—not a public—a private 
agency, the Better Business Bureau, was asking for it, and that is 
wha your competitive spirit came in. 

Senator Smaruerrs. Mr. Chairman, again, I do not want to get into 
a hassle, but the witness testified the first time they submitted evidence 
to the Post Office Department was on request of the Post Office 
Department. 

Sender Fercuson. I am not talking about the Post Office; I am 
talking about what they did, according to the correspondence, when 
they prepared a new directive other than 302, which was many years 
old, and the correspondence between them—I am not asking what. 
the doctor did, I want to know whether the Bureau has this authority, 
and you think that is the duty of the Bureau ? 

Dr. Astrn. Well, the duty of the Bureau is to disseminate the results 
of its technical findings, and I don’t think that we have either the 
means or the authority to question what people do with the informa- 
tion that they get from our findings. 

Senator Frercuson. All right. 

Dr. Astin. This er et into questions, into the broader commer- 
cial questions, where the Secretary of Commerce has a broad interest, 
and in those cases I would say the Bureau should obtain policy guid- 
ance on those things from the Secretary of Commerce. 

Senator Ferevuson. But you did not do it in this case; did you? 

Dr. Astin. On this speeifie case I can’t say that it was done, but 
the dissemination of this type of information has been checked many 
times over the years with prior Secretaries of Commerce, and the pro- 
gram of distributing this had their concurrence. 

Senator Frrevson. Will you give us the writings that that is in, 
the orders, and so forth, and their concurrence? 

Dr. Asttn. I think, in general, most of it was done verbally, sir. 

Senator Fercuson. Do you think that is the way to run a Govern- 
ment business, to have this authorized verbally ? 

Dr. Astin. I am not sure how specifically it was formalized, but 
it would involve, perhaps, a discussion with one of the prior Directors 
and one of the prior Secretaries as to whether or not this sort of pub- 
hieation program was in line with the policy which the Secretary of 
Commeree chose to establish. This was no departure from what the 
Bureau had been doing for the past 25 years. 

Senator Ferevson. Doctor, as a Director now of the Bureau, would 
you, knowing all this correspondence and what was done, conduct an- 
other ease in the same way? 

Dr. Astin. Under these circumstances, and as I did—— 

Senator Frrevson. I am not talking about when you took office, 
but the whole thing. 

Dr. Astin (continuing). Several months ago, I would ask the See- 
retary of Commerce for policy guidance. 
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Senator Fercuson. You would ask the Secretary of Commerce now 
for policy guidance? 

Dr. Astix. That is correct. 

Senator Frreuson. In other words, you would not approve this 
without the Secretary of Commerce’s guidance? 

Dr. Astin. That is correct. 

Senator Fercuson. That is all I have. 

The Cuarrman, Senator Schoeppel was interrupted last evening, 
and I think the Senator had a few additional questions that he would 
have liked to ask. 

Senator Scnorrren. Did the test report you filed yesterday, Doctor, 
come as a result of a request from the Federal Trade Commission or 
the Post Office Department? I don’t have that one point clear, I might 
add; or did it come from both of them ? 

Dr. Astry. Which report? 

Senator Scuorrre.. Did the test report that you filed yesterday, 
as I understand, when you testified 

Dr. Astin. I didn’t file a report yesterday. I offered to file a large 
report if the chairman so desired. This is the report that is being 
turned over to the National Academy Committee; I think that was the 
report I referred to. 

Senator ScHorrren. Then that came not as a result of the Federal 
Trade Commission’s request or the Post Office Office’s request? 

Dr. Astry. No; this report I was referring to came largely as the 
result of the MIT report of last December. 

Senator Scuorrrer. I see, I wanted to get that clear in the record. 

Dr, Astin. Yes. 

Senator Scuorrren. On the few remaining questions that I have 
to ask you, Doctor, I want to make it crystal- clear that I support tech- 
nical and scientific research ; I believe in it. 

Dr. Astrx. I am aware of that, Senator. 

Senator Scuorrrrn. I believe it is a very necessary and important 
function that we have to provide for and to utilize to the fullest 
possible source. I realize that it has to be guarded, and it has to 
be administered in such a way that no injustices follow in the cases, 
and I do not know that you can ever prevent some. But, I make 
this preliminary remark because that happens to be my view, namely, 
that we have to have scientific research. 

In this case here, we are trying to reach some final objective after 
all these proceedings have been “finished, and whatever questions I 
have to ask are for the benefit of myself in trying to clear up some 
of the things I think ought to go into ‘the record. 

At the Post Office hearing on October 14, 1952, I believe you were 
asked about Mr. Ritchie’s criticism of allowi ing the acid in the test 
batteries to go above 1.280. 

Dr. Astin. Yes. 

Senator Scnorrre.. If I remember correctly, you stated that this 
was not discussed until after the test was started; then Mr. Ritchie 
came around and asked the Bureau 

Dr. Astin. If I said that—— 

Senator Scuorrre. (continuing). To draw it off, and then add 
water. 

In your testimony yesterday before the committee you testified 
that Mr. Ritchie had instructed on the acid being kept below 1.280 
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from the start, but that you did not do this beeause it would change 
the condition of the batteries being tested. 

If that is the situation, and if I have quoted it correctly—and I 
have attempted to—Dr. Astin, how do you account for this diserep- 
ancy ¢ 

Dr. Astin. I don’t remember specifically what is in the Post Office 
record, but the point I was trying to get over there is that it was not 
a matter of contention of rendering the test invalid until after the 
test started. The matter was mentioned by Mr. Ritchie in one of 
the first letters he wrote about the test, and, in my reply to him, I 
told him we would not make any changes in the acid density, and 
just a day or two before the tests started, in a verbal diseussion in 
my office, we agreed to raise the limit to 1.325 instead of 1.280. 

Senator Scnorrre.. Now, the verbal exchange was made between 
whom ¢ 

Dr. Astrn. Mr. Ritchie was there, and I was there, and I think 
one or two members of my staff, Dr. Ramberg and, perhaps, Dr. Craig’ 
I don’t remember right now. 

Senator Scnorppen. Would that be covered in a written report ‘in 
any way ¢ 

Dr. Astin. It is merely covered in an informal note in the record 
but there were three items settled at that time about temperature and 
density, and the conditions for terminating the charging period. 


There were 3 items we discussed and reached agreement on; so that 

prior to the test we had settled on 1.325, and then the restoring, this 

argument of the restoring about 1.280 came up later, but we had 
Senator ScuorrreL. The Bureau of Standards’ report on February 


10 to the House committee—that was handled, I believe, by Mr. Wol- 
verton—for the first time reported small but measurable harmful 
effects in Battery AD-X2. 

Now the question I would like to ask is why did it take so long to 
find the small harmful effects? 

Dr. Ast1n. Well, I explained that or attempted to explain that to 
Senator Ferguson this morning. The effects are so asta that for, I 
think, all practical considerations they can be discarded or not 
considered. 

Senator Sparkman. Disregarded. 

Dr. Astin. Disregarded; thank you, sir. I think I also used the 
analogy that the effect is so small that if it were on the helpful side 
rather than the hindering side we would not consider it even then of 
sufficient importance to be considered as beneficial. I mean it would 
be trivial. 

Our precision of measurement was gaged at measuring something— 
well, of course, the claims for this are that it would double the life 
of the battery—well, that is a substantial change in the performance 
characteristics of a battery. So we were looking for fairly large 
differences in the performance between batteries, and all of the stand- 
ards of precision have been limited mainly by variations between 
individual batteries, and it was necessary to get batteries very nearly 
alike in order to find this effect at all; that is, if you got much spread 
in the quality of the batteries, it is impossible to determine in a con- 
trolled experiment a small effect, and this was uncovered by getting 
batteries of very close uniformity. 
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Senator Scnorrre.. One of the main questions, as I see it, in this 
entire case is whether the Bureau was completely objective and fair 
in the handling of AD-X2. Now, in your statement before this 
committee yesterday you said that the National Bureau of Standards 
published a pamphlet in 1931 known as Circular 302, and I hope I 
am not repetitious, but there are 2 or 3 angles of this I want to cover. 
In that pamphlet the Bureau found that none of the additives were 
effective in improving the performance of batteries. 

Dr. Astin. Yes. 

Senator Scnorrre.. You also admit that AD-X2 was not included 
in that pamphlet? 

Dr. Astin, Yes, sir. 

Senator Scoorrren.. We are clear on that, are we not? 

Now in checking the testimony yesterday—and I have tried to read 
through pretty conscientiously the correspondence here between the 
Bureau of Standards and the National Better Business Bureau—in 
your statement you stated that the first you heard of AD-—X2 or Pro- 
tecto-Charge, as it was then known, was in April of 1948, when Dr. 
Randall wrote to Dr. George Vinal. I believe you also stated that 
Dr. Vinal deferred writing a reply to Dr. Randall. 

Now in the letters between the Bureau of Standards and the Better 
Business Bureau, as shown here—I just want to point to two or three 
things: One, on January 25, 1948, Mr. Vinal of the Bureau of Stand- 
ards wrote to the Better Business Bureau in response to the Better 
Business Bureau’s letter of June 10, that year, 1948. The question I 
want to ask you is this: Why should the Bureau of Standards defer 
writing to Dr. Randall and apparently, according to the chronological 
sequence of events of the letters, reply promptly to the Better Business 
Bureau? I appreciate, Doctor, you were not in a command position 
over there, but I have wondered about that discrepancy in time. 

Dr. Astin. Well, I think the difference—here, of course, I am 
conjecturing: 

Senator Scnorrre:. Yes; I want to be absolutely fair to you. As 
I said, you were not in charge, in full command there, but that looked 
strange to me; there is some reason for it. 

Dr. Astin. Dr. Randall’s letter made no specific request for action, 
as nearly as] can recall. He was calling Dr. Vinal’s attention to some 
things about a product that he believed to be true. Well, Dr. Vinal 
was skeptical about what he said or probably was skeptical about. what 
was said in this letter, but since the letter called for no action, it 
seemed quite logical to defer a reply to it. 

Now, as I recall, the National Better Business Bureau letter made 
a specific request for information or an opinion. I would guess that 
that is the reason why there was different treatment of the two, 

Senator Scuorpre.. In the letter of June 25, 1948, Mr. Vinal writes, 
and I quote: 

I see no reason at the present time to change the statement made in our Letter 
Circular 302, but realize that the date of this circular is rather far back. 

Now, Doctor, in view of Mr. Vinal’s knowledge of AD-X2 through 
Dr. Randall’s April letter, would vou consider it objective to keep 302 
in circulation without a test of AD-X2? 

Dr. Asrrn. I think, from a strictly scientific point of view, there was 
no rational technical information supplied by Dr. Randall to Dr. Vi- 
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nal; that is, Dr. Randall was claiming that there was something 
unique in this particular combination of mixture of sodium and mag- 
nesium sulfate. 

Subsequent investigations have shown that there was nothing unique 
about it. Dr. Vinal, on the basis of his long experience in this field, 
concluded that Dr, Randall was wrong. 

Senator Scuorrre.. That is probably one of the reasons why, then, 
the letter from Dr. Vinal to the better business bureau on July 16, 
1948, stated : 

I do not feel that I can take too much time to spend on these rather trouble- 
some battery compounds. There seems to be unusual activity at the present 
time, which is probably the result of shortages of lead in finished batteries, 

That to me, Doctor, would seem to indicate that the Bureau has 
looked beyond or past the objectivity in dealing with these additives. 
Of course, you have testified here that you had other later tests on 
these matters. 

Dr. Astin. Dr. Vinal had a lot of heavy commitments on him at 
that time on what he considered much more important technical in- 
vestigations, some for the Bureau of Aeronautics, some in connection 
with the Bureau’s own measurement work, and this was a technical 
issue in which Dr. Randall’s side had little technical merit, according 
to Dr. Vinal’s estimate on it. 

Well, to confirm that, it is my understanding that Dr. Randall at- 
tempted to write up some of this material he was telling Dr. Vinal 
about, and have it published in one of the journals of the American 
Chemical Society. The editors of the American Chemical Society 
rejected the publication as not having adequate technical content; 
and I think that that probably is quite a valid justification of the atti- 
tude Dr. Vinal took toward Dr. Randall’s representations. 

Senator Scnorrren. Doctor, just about two more questions. They 
may be rather frivolous, but my good distinguished colleague from 
Florida went into the cost of the product that is somewhat in contro- 
versy here, as to its good or ill or bad effect, As to the costs of some 
of these, you testified a few cents to several dollars’ worth. Well, I 
do not know whether the Bureau of Standards makes any definite 
tests on different types of eyewash that are going on the market or 
even aspirin. 

Let us take a bottle of 100 tablets of aspirin, which is a very common 
compound. Have you ever run a test to see what the actual cost of the 
raw product that goes into it happens to be? 

Dr. Astrx. No; we have not, but I imagine there is a substantial 
difference between the retail price and the raw-materials price. 

Senator ScHorrre.. Probably it would not be more out of line than 
that which was testified to here this morning about this product that 
goes into batteries, would it? 

Dr. Astin. It might conceivably be of a similar order of magnitude; 
I don’t know for sure. 

Senator Scnorrren. Thank you; that is all. 

The Cuarrman. Doctor, before I turn to someone else, what hap- 
pened to the batteries that were used for the Post Office test ? 

Dr. Astrn. Do you mean the test that was specifically for the Post 
Office Department ? 

The CHarrMan. Yes, sir. 

Dr. Astin. I don’t know, sir. 





322 BATTERY AD—X2 


The CuatrMan. You had about 14 batteries? 

Dr. Astin. Yes, sir. 

The CuatrMan. Were they stored or torn down? 

Dr. Astry. I don’t know. 

The Carman. You do not recall what happened to them? 

Dr. Astin. No, sir; I don’t. I can find out. 

The Cuamrman. You mean when you had run the 2 weeks’ test that 
was required you just 

Dr. Astin. There were six new batteries; I would guess they have 
been put into service somewhere. 

The Cuamman. The 16 were put in service? 

Dr. Astin. No. In the Post Office test the figures you have been 
saying all day, and I think that my recollection of the Post Office fig- 
ures is, there were 8 old batteries and 6 new ones. I would have 
guessed we must have used the six new batteries for some useful pur- 
pose, but I don’t know. 

The CuHatrman. You did not tear down the batteries that were used 
in the Post Office test ? 

Dr. Astin. No. To the best of my recollection 

The CHarrman. How did you examine the plates if you did not 
tear them down? 

Dr. Astin. The plates were not examined in those; these were 
checked only for electrical performance. 

The Crairman. In other words, you did not check them to deter- 
mine whether they had eaten the plates or any real effects upon the 
plates? You just took that from the standpoint of instrumental 
reading ? 

Dr. Astin. Yes, sir. 

The Cuatrman. You did not check the solution that had gathered 
in the bottom—the sediment in the bottom of the battery ¢ 

Dr. Astin. Oh, yes; the sediment was measured, so the batteries 
must have been taken apart. 

The Cuairman. Because I did not think you could check that sedi- 
ment unless you tore the battery down. 

Dr. Astrx. That is right. The sediment was checked. 

The Cuarman. On the Post Office batteries, whether they were new 
or old, you must have torn them down? 

Dr. Astin. Yes, sir; that is correct. 

The CHarrman. But, those 16 that were used batteries, you think 
they are still around somewhere? 

Dr. Asrry. Oh, I know the 16 left over from the last June test are 
still around. 

The Cuarrman. They are still around? 

Dr. Astin. Yes, sir. 

The Cuarrmman. But the ones that you used on the Post Office 

Dr. Astrx. Iam not sure. Of course, the plates could still have been 
saved and the batteries used, even with opening them up for the sedi- 
ment measurement. 

The Cuamman. Yes. Of course, you would have to reseal them. 

Dr. Astin. They would have to be resealed; that is a simple 
operation. 

The Cuatrman. I will turn to the gentlemen here. First, is Senator 
Sparkman. 
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Senator SparkMAN. Doctor, you have beem talking most of the time 
about these 16 batteries. I am a little confused, When did you use 
the 17 that we talked about yesterday, what test was that? 

Dr. Astin. Seventeen ? 

Senator Sparkman. Or am I using the wrong figure? 

The Cuamman. You are using the wrong figure. 

Senator SparkMANn. There are 14, here, is that correct ? 

Dr. Astin. Yes. 

The CHarrman, We finally confirmed this—you have not been 
present at all of the t testimony, but we finally got the figures proved 
that there were 25 batteries acquired. 

Dr. Asttn. Yes. 

The Cuatrman. They found that there were only 16 of those that 
were in condition to use. 

Dr. Astin. That is right. 

The Cuatmrman. And then on the Post Office test, which was an 
earlier test, you acquired 8 new batteries, and you used 6 used bat- 
teries, and all told 14? 

Dr. Astin. The reverse. 

The Cnarrman, I beg pardon? 

Dr. Astin. Eight used and six new. 

Senator Sparkman. Eight used and six new. 

The CuairMan. Eight used and six new; that was on what was 
termed as.the Post Office test ? 

Dr. Astin. Correct, sir. 

The Cuatrman. But you did later acquite 25; you rejected all but 
16, and then proceeded to run the test on the 16 batteries? 

Dr. Astin. That is right. 

The CuHarrMan. Senator Sparkman ? 

Senator SparKMAN. Doctor, there are 1 or 2 things that I want to 
clear up for my own information and for the 1 ecord, too. I realize 
that you have discussed this matter from the scientific viewpoint, and 
you have played down, if that is the correct word, the efficacy of testi- 
monials from customers. 

Now, I understand we are going to have engineers come before us 
who have been connected with various companies that have used this 
additive. Now, to what extent should weight be given to their testi- 
mony ? 

Dr. Astin. Well, I think you should ask them for the type of obser- 
vations and measurements they have made on which to base their 
decision that the material helps them. You should ask them if they 
have any control so that they have a base with which to compare their 
measurements. 

Senator Sparkman. Would their operations be of the nature that 
you have been talking about as field tests? 

Dr. Astin. Well, they couldn’t be construed as field tests unless there 
were adequate controls and adequate provision made for periodic 
measurements on the things, and I don’t think they could be glorified 
to the status of being called a field test unless substantial care were 
made to make measurements on them during the progress of the use 
of the batteries. 

Senator Sparkman. Well, the reason I asked that question—you 
realize that all of us on this committee are laymen. 

Dr. Astin. Yes, sir. 
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Senator Sparkman. And I suppose the weight of lay testimony 
probably weighs more heavily with us than it does with one who is 
scientifically trained. 

Doctor, how long have you been with the Bureau of Standards? 

Dr. Astrn. I have been there since 1930, and as a civil servant since 
1932. Iwasa research associate for the first 2 years of my stay there. 

Senator Sparkman. And where did you take your college work? 
I don’t recall that you have put any of this in the record yet. 

Dr. Asttn. Senator Smathers asked me for that this morning. 

The Cratrman. That record has been made. 

Senator Sparkman. Well, I won’t ask you to duplicate it, then. 
I read your statement and I didn’t see it in there, and I didn’t recall 
that it had been queried about at all. 

The Cuatrman. That was cleared up in this morning’s testimony. 

Senator Sparkman. Now, Doctor, again for the sake of completing 
the record, you testified this morning that the ingredients in this 
AD-X2 would have cost, I believe you estimated, about 5 cents. Is 
that all of them ? 

Dr. Astin. No. 

Senator SparkMAN. Or was that just one element? 

Dr. Astin. That is for the sodium and magnesium sulfates, which 
are the primary materials. 

Senator SparKMAN. I thought it was made up entirely of that, with 
the exception of these trace elements. 

Dr. Astrn. Yes. 

Senator Sparkman. I thought the trace elements were more or less 
accidental. 

Dr. Astin. There are found in the ordinary grades of sodium and 
magnesium sulfates most of the trace elements found in this material. 
If, however, particular trace elements are put in, that is apt to be an 
added cost, but of probably trivial importance. 

Senator Sparkman. The 5 cents, then, would represent in large 
part the contents of the package; is that right? 

Dr. Asttn. Yes, sir. 

Senator Sparkman. Now, for the sake of the record, you, of course, 
did not intend that that represented the total cost to Mr. Ritchie? 

Dr. Astin. Oh, by no means; no, sir. 

Senator Sparkman. Because you don’t know his labor and over- 
head, and all of those things that go into it. 

Dr. Astin. No, sir. 

Senator Sparkman. Did the Bureau of Standards make a qualita- 
tive analysis? In other words, did you state at one place in your 
testimony that the Bureau knew everything that was in this? 

Dr. Astrn. I believe that it is accurate to state that we have detected 
everything that is in this material in concentrations greater than five 
parts per million. 

Senator Sparkman. Five parts per million ? 

Dr. Astin. That’s right. 

Senator Sparkman. Well, was there ever any discussion between 
the Bureau and Mr. Ritchie as to the makeup, the consistency of the 
ingredients, the formula ? 

Dr. Astry. Oh, I don’t recall. The main thing that occurs to me 
right now is the material in Dr. Randall’s early letters to Dr. Vinal 
in which he talked about it being a unique combination of these salts 
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of sodium and magnesium. There may have been other discussions. 
] don’t recall them right now. 

Senator SparKMAN. You said five parts—— 

Dr. Astin. There was no discussion in the early correspondence 
about the importance of secret trace elements. I think we first heard 
about that a couple of years ago, but I am not sure on that score. 

Senator SpaRKMAN. I notice in Dr. Randall’s first letter or second 
letter he referred to one of these elements as being slightly basic. 
Wasn’t that the term used ? 

Dr. Astin. That is correct. 

Senator SparKMAN. What does that mean? 

Dr. Astrn. A basic material is the opposite of an acid material; 
that is, lye is an alkaline. It means if it were dissolved in water, it 
would react or have slight basic tendencies rather than acid tendencies. 

Senator Sparkman. In other words, if there was a trace of lime, 
that would make it slightly basic; is that right? 

Dr. Astin. Well, a trace of lime would; yes. 

Senator SparKMAN. If it were predominant ? 

Dr. Asttn. I gather he was inferring that this property came from 
the material itself. 

Senator Sparkman. Now, you used five points in a million. Is that 
pretty well the dividing line between what might be effective and 
ineffective ? 

Dr. Astin. Well, we are very doubtful that anything in concen- 
trations that dilute could have any effect on the performance of these 
salts on the battery. 

Senator Sparkman. Are you familiar with the statement in Dr. 
Vinal’s book that iron, to the extent of three parts in a million, would 
make a battery inoperative in a very short time? 

Dr. Astin. No; I am not. 

Senator Sparkman. I believe that is all, Mr. Chairman. 

The Cuatrman. Are there any other questions? 

Senator Hunt. I have just 1 or 2. 

The Cuarrman. All right; you may proceed, Senator Hunt. 

Senator Hunt. Doctor, following up Senator Sparkman’s refer- 
ence, the question asking for enlightenment on what we should ask the 
engineers, in view of the fact that none of us are even chemists or 
scientists, do you have a checklist of questions that are completed 
when your examinations or your experiments on the batteries are 
completed? What kind of a form do they use in checking the various 
work that they do? 

Dr. Astry. We don’t have a standard form for presenting the data 
obtained from the tests, if that is what you mean; that is, the informa- 
tion that we are interested in mainly on these batteries is how much 
energy will they deliver, what percentage does this energy represent 
of the rated capacity of the battery. Those are the two most important 
things. And how much does the efficiency change with cycling. 

Senator Hunt. Is there any textbook or any prepared information 
of any kind whereby those questions are set out with reference to 
a battery, that you know of? 

Dr. Astrx. Well, some of them in a bit different form would be 
included in Government purchase specifications. 
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Senator Hunt. I want to ask you another question, Doctor. Have 
you ever run into a situation similar to this in your 23 years of ex- 
perience ? 

Dr. Astin. No, sir. 

Senator Hunv. This is your first experience of this kind in 23 years 
with the Bureau? 

Dr. Astin. This is a most unique experience, sir. 

Senator Hunv. You spoke a few minutes ago of a report, National 
Academy report. Will you tell me what the National Academy is? 
Have there recently been new appointments to the National Academy, 
and, if so, who appointed them ¢ 

Dr, Astin. The National Academy of Sciences is a nongovernmental 
organization established through a Federal charter that was set up 
during the Civil War. Abraham Lincoln was one of the instigators in 
getting the National Academy set up. 

It is composed of the leading scientists of the country. It is self- 
perpetuating. It is supposed to render scientific advice and assistance 
to the Government. That is one of its major functions. 

It is, however, not to receive money from the Government for its 
general services. I think there are some types of things it does where 
it can be paid, but it is not a Federal agency; that is, it receives no 
appropriation. It is private, but it is, you might say, quasi-govern- 
mental, in that it has this Federal charter which gives it the specific 
responsibility for rendering aid to the Government. 

Well, the membership of the National Academy includes the very 
top-level scientists in this country, and because of its charter responsi- 
bility for advising the Government, it is a very logical group to call on 
where there is a technical matter that needs settling. 

Now, the president of the National Academy of Sciences was asked 
to set up a special committee to study this problem, to evaluate the 
adequacy of our work, the Bureau’s work, and that committee was 
just set up last week. 

Senator Hunt. And when is their report supposed to be ready ? 

Dr. Astin. Well, we don’t know. It depends on a number of factors, 
whether or not they conclude field tests are necessary. I think it would 
be presumptuous of me to speak for the committee on this matter. 
That is their business. 

They are going to investigate the efficiency of our work, and I would 
guess that it wouldn’t take them very long to make a thorough ap- 
praisal of what we have done, but I have no idea as to how they are 
going about their job. 

Senator Hunt. In assigning to them this new obligation or this 
new function, no time limit was placed; is that right? 

Dr. Astin. No, sir; I don’t believe there was. 

Senator Hunr. Now, Doctor, do you care at this time to make a 
statement whether or not you will accept the report of the national 
academy on this particular problem as final? Will you agree with 
it, or can you say that in advance? 

Dr. Astin. Well, I have great confidence in the group that is ap- 
pointed, and I see no reason why I would not be able to accept their 
report. 

Senator Hunt. And that should go for the proponents as well as 
the opponents in the present controversy ? 

Dr. Astin. Oh, I think so; yes. 
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Senator Hunvr. That is all. 

Senator Smarners. Mr. Chairman, I have 2 or 3 questions. 

Doctor, this morning in response to a question you stated that you 
got into the chain of command, whatever that meant, about 1951. Is 
that your testimony ¢ 

Dr. Asttn. That is correct. I was named Acting Director early in 
October of 1951, after Dr. Condon’s resignation became effective, and 
then I was sworn in as Director on June 12, 1952. 

Senator Smaruers. Prior to your becoming the Director or the 
Acting Director, did you have any supervision over Dr. Vinal? 

Dr. Astin. No, sir’ 

Senator Smarners. Did you in any way prepare any of the letters 
which he wrote ? 

Dr. Astin. Not the letters Dr. Vinal wrote; no, sir. 

Senator Smaruers. These letters in which he wrote to the better 
business bureau, the one, for example, of March 7, 1950, in which he 
asked for technical and legal advice, did you have anything to do with 
the preparation of that letter ¢ 

Dr. Astin. No, sir. 

Senator Smaruers. Did you know anything about that letter ? 

Dr. Astrx. Not until I reviewed the files on the matter fairly 
recently. 

Senator Smatuers. In other words, it was not until the last month 
or two that you even knew that letter had been written ? 

Dr. Astrn. Several months ago, within the past 5 or 6 months. 

Senator Smatruers. Since you have been the Director of the Bureau 
of Standards, have you written such a letter to the National Better 
Business Bureau, asking for legal or technical advice in any matter? 

Dr. Astin. No, sir. I did have some correspondence with them 
last fall in response to their request about recent tests the Bureau had 
made, 

Senator Smaruers. Do you feel that it is proper in answer to a 
request from them to supply them with technical information ? 

Dr. Astin. I would construe that a responsibility of the organi- 

zation. 

Senator Smaruers. I would like to read, just for the benefit of all 
of us, from the National Associations of the United States Department 
of Commerce book the definition of the better business bureaus; it lists 
the National Better Business Bureau : 

setter business bureaus represent self-government in local business. They are 
nonprofit service corporations maintained by business firms to elevate the stand- 
ards of business conduct, to fight frauds, and to assist the public to achieve 
maximum satisfaction from its relations with businesses. 

They do not endorse or recommend any security, product, service or concern, 
and no concern is permitted to indicate otherwise in its advertising and selling. 
The two centers of information in this field at the national level are the Associa- 
tion of Better Businesses, which is in New York, and the National Better 
Business Bureau, which was established in 1911 and has from 30 to 35 people 
working for it. 

Now, that organization being such as it is, in your opinion it has 
been all right since you have been the Director to supply them with 
only tee chnical information 2 

Dr. Astin. Yes. 

Senator Smaruers. In response to some request which they have 
made of you? 
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Dr. Asttn. Yes. 


The Cuatrman. I think it would be only fair at this point, however, 


to recall that in all the evidence we have before us, we have not. found 
any complaints from any of the agencies of the Better Business Bureau, 
have we, and we have not in our records any complaint from a user of a 
product ? 

Usually the Better Business Bureau will submit to governmental 
agencies, whether they be State or National, any complaint from a 
user or any inquiry from a user, and request information about the 
product. Then, and only then, does the Better Business Bureau try to 
ascertain whether the general public is being defrauded. 

And what strikes me in this particular question is that we cannot 
and have not found any seciiie complaint from the users. And, 
Doctor, I would just like to ask you: Have you ever run up against a 
case where there were so many consumers who have used the product 
and where you have never found any specific charge or complaint from 
the users that the product is fraudulent and that they had been 
fraudulently sold the product? That is the strange part of this entire 
question to me. 

Dr. Astry. Well, I haven’t any basis for giving you the results 
of such a market analysis. We don’t try to get into it, and I don’t 
think I could answer that question. Also, I don’t know what the 
experience of the National Better Business Bureau is in receiving com- 
plaints on this subject. 

The only information we have on that, at least the only part of it 
that occurs to me right now, is the fact that the National Better Busi- 
ness Bureau told us that Pioneers, Inc., got in touch with the National 
Better Business Bureau asking for exemption for AD-—X2 from state- 
ments they had been making about battery additives in the past; so it 
would appear that the initiative in this case was taken by Pioneers, Inc. 

The Cuamman. They asked to be exempted from Circular 302? 

Dr. Astin. That is right; yes. 

The Cuamman. And 302 was based upon a finding which had been 
conducted about 18 years previous ? 

Dr. Astin. Yes, 

The Cuamman. And that was the basis on which Pioneers was beg- 
ging that they be exempted from a general blanket statement that none 
of the additives were of any benefit; and that 302, referring to ad- 
ditives, was a circular that had been published many, many years 
previous. That was really what they asked to be exempted from, was 
it not? 

Dr. Astin. That is out of my area, but exempting them specifically 
would have been equivalent to an endorsement wouldn’t it? 

The Cuamman. Well, that is true, but what of including them? 

Dr. Astrx. They weren't included. Circular 302 was a factual state- 
ment about a basic material, sodium and magnesium sulfate. In that 
sense it should be as true 50 years from now as it was 20 years ago, 
when it was written. 

The Crarrman. Fifty years from now? 

Dr. Astin. Yes, sir. 

The Cuarrman. You are projecting yourself quite a long distance 
there, Doctor. 

Dr. Astin. Let me explain this. By that statement I don’t mean 
at all that there won't be improvements in batteries during that time, 
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but the fact is this: That in a battery consisting of lead and lead 
peroxide plates, sulfuric acid is the electrolic, At sodium and mag- 
nesium sulfates have no measurable effect. That is a fact. If it was 
a fact 30 years ago, it is a fact now, and it will still be a fact 50 
years from now, 

The Caatrman. You would not discount the possibilities that they 
might find some other rare elements ¢ 

Dr. Astin. Oh, no. 

The Cuarrman. Or that they could inject them into the batteries 
which would be beneficial ? 

Dr. Astty. No; I am not discounting those. 

The CuatrMan,. I am sorry; I will turn the questioning back to 
Senator Smathers. 

Dr. Astin. I think that is a very important point, however, Mr. 
Chairman. Our attitude on all of this is the presentation of scien- 
tific facts, and if the boundary conditions on facts are actually enough 
defined, they are permanent. But that is not discounting progress, 1 not 
by any means. 

The CuatrMan. No, sir; because we have seen progress in the last 
decade. 

Dr. Astin. Oh, tremendous. 

The CuarrmMan,. Scientists, even when you were in school, would 
have said some of it was impossible; isn’t that true? 

Dr. Astin. Well, lots of things have been accomplished that. we 
didn’t dream about many years ago, there is no question about that. 

The Cuairman. Exactly, sir. Senator Smathers. 

Senator Smaruers. Doctor, the point I want to make is this. Since 
the time that you have been director of the National Bureau of Stand- 
ards, is it not a fact that you have authorized no investigation of this 
product, and I assume any similar product, unless it had been re- 
quested by the Post Office Department or the Federal Trade Commis- 
sion ¢ 

Dr. Astrn. No, sir; that is not quite true. There were these two 
investigations for the Post Office and Federal Trade that occurred 
somewhat over a year ago. Then there was this investigation of June 
1952, which was initiated primarily, I think, to satisfy the interest of 
Members of the Congress, and also to try and settle the matter. 

Senator Smaruers. To recheck your previous findings? 

Dr. Asrry. To attempt to settle the matter; and then there was a 
further series of tests which we started this past decade, so there are 
four groups of tests on this material which have been authorized under 
my jurisdiction. 

Senator Smaruers. The tests which have been started—the one of 
the past December resulted, did it not, in trying to satisfy officials in 
the Congress, Senators, and people who had inquired about it, this 
Small Business Committee and others, that the results which you had 
previously gotten from earlier tests were the same and that you had 
done it correctly the first time? 

Dr. Astrn. That is it; yes, sir. 

Senator Saarners. And you say that since you have been director, 
you have not sent any. letters to the Better Business Bureau of the 
nature which Dr. Vinal sent in 1950? 

Dr. Astin. That is correct. 

Senator Smaruers. Now how old a man is Dr. Vinal? 
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Dr. Astin. I believe he turned 70 last December. He retired as he 
was approaching his 68th birthday. 

Senator Smaruers. And how long had he been with the Bureau of 
Standards? 

Dr. Astrx. Approximately 43 years. 

Senator Smaruers. Had any complaint that you know of been 
made about him during that time of 43 years? 

Dr. Astin. He was considered one of the most esteemed and valu- 
able members of the organization. 

Senator Smarners. Do you think that, having retired and having 
this experience as an electrician and a battery expert, he should have 
gone to work for a dairy, for example, or a cement- mixing plant, or 
do you think it is logical that he went to work for a battery concern? 

Dr. Asttn. I think it is a very logical thing to have happened. 

Senator Smarnuers. And as I understand it from previous testi- 
mony that you made, he is only a consultant now for possibly 1 or 2 
hours, was it, a day or a week? 

Dr. Astin. I really don’t know on that, sir. It is my understand- 
ing—and this is second- or third-hand—that it is approximately 2 
days a week. 

Senator Smatuers. One other question and then I will stop. Con- 
cerning the appearance which you made before the Post Office De- 
partment, which, apparently, was the basis for the subsequent fraud 
order, have you not testified that you appeared there at the request 
of the Post Office officials? 

Dr, Astin. That’s right. 

Senator Smaruers. At the time that you appeared and gave them 
the results of your test, did you make any rec ommendation as to 
whether or not a fraud order should be entered or not entered ? 

Dr. Astin. I don’t believe I did. I have no recollection of so 
doing. 

Senator Smaruers. As a matter of fact, you testified this morning 
you knew that you didn’t 

Dr. Astrn. It is inappropriate for us to do it. T have no opinion 
on that now. The determination of fraud is out of our area of 
competence. 

Senator Smaruers. So it was something outside your jurisdiction? 

Dr. Astin. That is correct. 

Senator Smarnuers. You testified this morning you knew that you 
didn’t. I presume that had you made such a recommendation, it 
would have been in the record and already been out here in evidence 
before the committee. 

Dr. Astin. Yes, sir. 

Senator Smaruers. Now, just as one last question, prompted b 
my good friend, the Senator from Kansas, about the relative wort 
of the product aspirin as compared to the relative worth of AD-X2, 
in your offhand opinion do you think that the value of aspirin has 
been proved and established more so than the value of AD-X2? 

Dr. Astin. I buy aspirin. 

Senator SMATHERS, No further questions. 

Senator Sparkman. In considerable quantity? 

Senator Hunt. Lately? 

The Cuatrman. Doctor, I hope we weren’t the cause of you buying 
any. 
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Dr. Astin. I have got a great big 85-grain tablet that I keep in 
my desk. It is National Bureau of Standards size. 

The CuatrmMan. Doctor, in order to clarify the record, or rather 
the statement that you made yesterday, on page 15 of your statement 
yesterday you stated: 

The Bureau has not resorted to field tests with battery additives because it 
has not been possible to find in the laboratory any effects which are related to 
the normal use of lead-acid batteries. 

Would you include the eight effects as found by the MIT and later 
confirmed by the Bureau in the above statement? 

Dr. Astry. The one important effect from our point of view, at 
least the one that had solid technical backing to it in their report, 
was their first conclusion about the charge and discharge cycle. 

Those were obtained, as I explained, at very dilute acid concentra- 
tions, and that acid concentrations and with charging times so short 
that I am sure the batteries would not have had enough energy in 
them to start an automobile battery, and for that reason we consid- 
ered the data establishing that conclusion were not in line with normal 
operating characteristics. 

Now there were some other conclusions later on in the report, I 
don’t remember the number, about sedimentation, which we felt were 
not backed up with adequate data, and which were definitely con- 
trary to our data. 

The Cuatrman. But it was a question that two scientists differed 
on ¢ 

Dr. Astrx. That was a question where there was a difference; yes, 
sir. 

The Cratrrman. Where there was a difference between two very 
eminent scientists. There is no question about it. 

At the bottom of page 17 and the top of page 18 of your statement 
you stated : 

From 1931 to the start of World War II, nine other battery additive materials 
were investigated either for the FTC, the Post Office Department or Members 
of Congress. 

Dr. Astin, why did you use the term “investigated”? Did you 
actually test these nine additives? What do you mean by “investi- 
gate”? We want to be sure that your record is clear and understand- 
able on that point. 

Dr. Astin. They were subjected to some sort of laboratory test, 
either to chemical analysis or to actual tests in the battery. 

Now there have been so many of these sodium and magnesium 
sulfate mixtures that I think in some instances reports were made 
that this is another sodium and magnesium sulfate mixture, and the 
report would then be just one of chemical analysis. The chemical 
analysis was usually done first. 

The Cuarrman. But that would be just the laboratory investiga- 
tion rather than an endeavor to do a more extensive test on it. 

Dr. Astin. By the word “investigation,” here I mean a laboratory 
study. 

The Cuarrman,. That is what you meant by that? 

Dr. Astin. Yes, sir. 

The Cuarrman. That is what I wanted to find out. 

Dr. Astin. Yes, sir. 
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The Cuatmrman. Then on page 18 of your statement you stated : 


In response to a continuing demand for information from the public about 
battery additives, Letter Circular 302 was reissued in 1949 with only minor 
variations from its original form. 


Dr. Astin. Yes. 

The Cuamman. Dr, Astin, for the sake of the record, did you have 
a public demand for a new Letter Circular 302, from anyone in addi- 
tion to the National Better Business Bureau, whose letters pressuring 
you for a new Letter Circular 302 are right before me? If it was 
only the Better Business Bureau, don’t you think it is distorting 
things to imply that there was a widespread demand from the general 
public? 

Dr. Astin. If that is true, it would not be an accurate statement. 
I can if you wish check as to the reason, more specific reasons, for 
the reissuance of 302. 

The Carman. I would like the record to show specifically what 
the pressure was. 

Dr. Astin. Very good, sir. 

(In compliance ‘with the chairman’s request, Dr. Astin subsequently 
supplied the following information in letter of June 29, 1953, to the 
chairman :) 


Specific information on the demand for the reissuance of this circular is not 
available since records are not maintained in connection with such requests. It 
should be noted that the Bureau receives tens of thousands of inquiries per year 
for technical information of various sorts and requests for information on 
battery additives would fall in this category. Generally, such requests as can be 
answered by the enclosure of a leaflet are handled by writing a note on the 
incoming letter and returning it to the sender with pertinent enclosures. Records 
of these inquiries are not maintained. In those cases where the incoming letter 
is retained, current practice is to destroy the letters at the end of 2 years since 
such items are considered of temporary value. Consequently, no records are 
available to supply the basis for answering the question about the demand for 
the reissuance of Letter Circular 302. Furthermore, the individuals who would 
have been directly involved with such requests are no longer with the Bureau. 
The records merely show that the old circular was reissued on March 21, 1949, 
because the supply of copies of the circular was exhausted and the old stencil 
was not reusable. 


The CuarrMan. On page 19 of your statement you stated, and I 
quote : 


In these comments, Dr. Vinal attempted to point out to Dr. Randall where 
some of his claims were not in accordance with the accepted theory and in which 
Dr. Randall indicated that the statements made in the Bureau’s Letter Circular 
302 were true for all other additives but not for AD-X2. 

To clarify the record, Dr. Astin, when you refer to, and I quote, 
“axecepted theories,” to what do you refer? Is that the Bureau of 
Standards’ theory ? 

Dr. Asrryx. No, sir. I would say it would be modern theories of 
the electrochemical processes in batteries, and again I make reference 
to the fact that Dr. Randall’s views on this were sufficiently different 
so that the paper he proposed to write about this was rejected by the 
American Chemical Society. 

The Cuatrman. I won't dispute that in any sense because I am not 
a chemist, but nevertheless he was a recognized scientist, and he was 
supposed to know something about it, isn’t that true ? 
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Dr. Astin. He had a very wide reputation, was very well known. 

His reputation came to him, I believe, mainly because he was the 
junior author of one of the classical textbooks on thermodynamics. 
' The Cuatrman. Again I know nothing more than when we started. 
On page 20 of your statement you quoted a letter from Dr. Condon to 
Senator Knowland where Dr. Condon pointed out the tests of AD—X2 
were being made by Signal Corps laboratories and by the New York 
and Mare Island Navy Yards, and that, therefore, the Bureau of 
Standards didn’t have to make the test. 

Dr. Astin, do you mean to say that the Bureau accepted the work 
of such laboratories and on the basis of such report came to the con- 
clusion concerning battery additives? 

Dr. Astin. No, sir. That may require some explanation. You 
see, the requests were made that somebody, or suggestions that some- 
body ought to test it and see if it is in fact different from the other 
sodium and magnesium sulfate mixtures, and since another Govern- 
ment laboratory was doing it, we saw no reason for it. 

The Cuarrman. And then we find, Doctor, that on page 23 of your 
statement. yesterday you stated: 

Every action which the Bureau has taken with respect to the testing of AD-X2 
and the dissemination of information with respect thereto has been brought 
about as a direct consequence of the representation and pressure of the pro- 
ponents of AD-X2, 

Now, Dr. Astin, in view of the voluminous correspondence between 
the Bureau of Standards and the National Better Business Bureau, 
and in view of Mr. Brode’s testimony before another committee which 
was read to you yesterday, do you not think that the action of the 
Bureau was in fact guided by other pressures ? 

Dr. Astrn. Well, I feel fairly certain that the interests and actions 
of the Nationa] Better Business Bureau in this were brought about 
by representations made to it by Pioneers, Inc., so that if we supplied 
information for the material at the request of the National Better 
Business Bureau, it in turn was instigated, I believe, by Pioneers, Inc. 

The CuarrMan. Pioneers, Inc., was in the field selling. 

Dr. Astin. No, it is my understanding that they wrote to the Na- 
tional Better Business Bureau saying they should be exempted from 
claims which it had been making about battery additives. 

The Cuamman. You think that, if a man came into the field at a 
later time thinking in all sincerity that he had something that was 
beneficial to extending the life of a battery, he should not be con- 
demned by something that had long previously been issued as an 
official circular by one of the highest Government agencies we have 
that condemns the product as then known in the field of additives? 

Dr. Astry. The Circular 302 presented conclusions from technical 
data. The proponents objected to what was in there. Well, they 
could either let it lie and try to run their business without it, or 
they could try and get some sort of either endorsement or exception. 
They chose to try the latter course and they encountered resistance 
when they attempted to get exceptions, because exceptions would have 
been equivalent to endorsement. 

The Cuarrman. Of course, if there was a wide publication of the 
circular, that in itself would have the effect of condemning the product. 
Wasn’t that the question that the manufacturer might have had in 
mind, that he was being condemned without having had any official 
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test, and he felt that he had been able to add the various chemical 
compounds together so that it did have an effect on neutralizing 
the sulfation w rithin a battery that had a tendency to destroy a battery 
or to render it useless, and also to break up the sedimentation that 
collects in the battery, which has the effect of shorting a battery ¢ 

You see in the event that there is anything that falls off the plate 
that can gather into a crystal or a form which has the effect of short- 
ing a battery, once a battery is shorted that battery is useless; but 
if this product is able to dissolve those particles so that they cannot 
short the battery, then the battery does have a usefulness. 

Now those are factors that as just ordinary laymen we must take into 
consideration, because those who have spent this money buying and 
rebuying can’t be all fools, Doctor. Something has happened here 
extending the life of the batteries of a fleet operator, or otherwise he 
wouldn’t have spent the money. Now, that is what I have to examine. 

Not being technically qualified to examine it as you do, I have to 
take the commonsense approach to it. Now, is there any just reason 
for me as an ordinary layman to examine the whole question in this 
manner? Suppose it were you or I in business and we had customers 
who hadn’t complained, and then all of a sudden a governmental 
agency steps in and says, “You haven’t got anything; - you are just 
simply selling something here that doesn’t mean a thing in the life 
of the battery,” but at the same time we find over here a great number 
who have used it, seem to be satisfied and think they have something. 
Incidentally, I have heard men say, “The battery in my car was abso- 
lutely dead. I couldn’t get my car started, and I expected to trade 
in the battery, and I put that fool stuff in the battery and they shoved 
the car and I got it started, and because I drove the car and got that 
generation into the battery I haven’t had a bit of trouble since. Idon’t 
know what is in it, but that is what it did to my battery, and I haven’t 
had any trouble for 30 days.” 

Now, if they tell me that, that is just something that I can’t disre- 
gard. I have to look at it with the query: Is there something in it 
here that the chemists haven’t found in their laboratory study of its 
effect on the plate? Now, that is the whole simple question that T am 
torn with as a man that sits here at the head of this committee and the 
man who is appealed to on this committee for some assisance. 

Dr. Astin. I think Abraham Lincoln made, or, at least, there is 
attributed to him, a famous statement which is pertinent: 

You can fool some of the people all of the time, all of the people some of the 
time, but you can’t fool all of the people all of the time. 

The Cuarrman. But there is a shrewd, hard-fisted businessman who 
has a fleet of motors and uses a great number of batteries and you have 
fooled him for a period of 5 years. Now, that doesn’t hold with Lin- 
coln’s statement, you see, because they have been successful in tooling 
him for 5 consecutive years. 

Dr. Astin. The Lincoln statement says, “You can fool some of the 
people all of the time.” 

The CHarmman. But in that “some” there was quite a number, won’t 
you agree ¢ 

Dr. Astrx. There seems to be quite a number of people as far as I 
have been able to make out who feel they get benefit from this product. 

The Cuarrman. You say they do feel that? 
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Dr. Astin. I have no contact or direct information from them. I 
have merely read Mr. Ritchie’s testimonial letters, and, judging from 
those, there are a number of people who like the product. 

The Cuamman. But, Doctor, about the man whose battery was dead 
in his car, wouldn’t turn his motor over, and who, knowing that his 
battery was weak and wouldn’t hold a charge for any length of time, 
used the compound and apparently found the battery no ‘longer per- 
formed in that same weak manner; would you say that he was being 
fooled, or what ? 

Dr. Astin. I think the man is being fooled; yes, sir. I sincerely 
believe that, Mr. Chairman. 

The Cuarrman. I couldn’t press that any further, 

Dr. Astin, And I think this really is a technical question, that is, 
the material either affects the performance of a lead-acid stor age bat- 
tery or it doesn’t. If it affects the performance of the battery, it does 
something to it that can be measured. Now scientists can settle this 
question, and I am sure that the National Academy 

The CHarrman. I am sure of that too, but in the meantime if this 
becomes a prolonged investigation, the manufacturer in question 
might well be out of business and long since liquidated by bankruptcy 
action. 

Dr. Astin. Relative to that I am not a market analyst, Mr. Chair- 
man, but from my layman’s point of view on that subject, I would 
think that if there are all these satisfied users of the product, they will 
go on buying it, regardless. 

The Cuairman. Well, Doctor, that is the only reason in the world, 
having the responsibility of this chairmanship, that I would subject 
myself to the unpleasantness, because I had never met you until I 
shook hands with you here the other day, and the last thing in the 
world that I want to do is to embarrass you, Doctor. 

Dr. Astin. Thank you, sir. 

The CHarrman. As man to man, the last thing in the world that 
I would want to do would be to embarrass you, because personally I 
could accept you as one whom I would like to have as. a friend, and 
that is my sincere inner feeling at this time. Therefore, I am not 
asking questions to embarrass either you or the Bureau of Standards, 
but I am thinking that, if the test that is now being instigated, were 
to continue for a year or more in a field test, and with a fraudulent 
order that was issued—even though it was retracted and held in abey- 
ance for a period of time—it has the effect of absolutely beclouding 
the manufacturer as not only a name but. beclouding him in his man- 
ufacturing, and if that is the case, he might well be liquidated before 
the final test has been run. 

That was what brought me to the decision that in all fairness to 
everyone concerned, we should get into this question here and try to 
get all the facts as best we could. I realize, as a committee chairman, 
that it has all the problems that any man could possibly be faced with, 
because it embarrasses you, the Bureau of Standards, it embarrasses 
the committee and Members of Congress. 

Now I hope that we can cast that vote and come back. There are 
two gentlemen from California whom I would like to hear this after- 
noon to accommodate them and permit them to leave again. As far as 
I am concerned, Doctor, this concludes the questions that we would 
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eare to ask of you. I thank you for the time that you have given us, 
and I deeply appreciate your frankness. You have endeavored, I 
know, to cooperate with us. 

Senator Sparkman. Mr. Chairman, I was just thinking I believe 
there are about three amendments over there to be voted on and it is 
possible that we will be tied up, but we could call back in a short time. 

The CHarman. All right. Tomorrow morning we will resume at 
10 o’clock and we will be in room 457 in this building. If the witnesses 
from California will wait, we will call back just as soon as we find out 
what is going to take place on the Senate floor. But, we are through 
with you, Doctor. 

Dr. Astin. I would like to thank you very much for your courtesy. 
I would like to volunteer to appear again later if anything develops 
where you think I might be useful. 

The Cuarrman. That we thank you for, Doctor, and we will call on 
you if it develops that anyone would like an opportunity to question 
you. 

: (There was a short recess.) 

The CHarrMAN. Will the committee come to order, please? We do 
not know when the next quorum bell is going to ring, because they 
are on a bill and it may be in 10, 15, or 20 minutes, or it may not be for 
2 hours. None of us knows, but we will resume in order that we 
may try to accommodate the two gentlemen here from California. 

Mr. Cunningham will be the first witness. Will you take the chair 
please, Mr. Cunningham? Mr. Cunningham, will you stand up and 
raise your right hand? Do you swear that the testimony you are about 
to give pertaining to the matter now before this committee is the 
truth, the whole truth, and nothing but the truth, so help you God? 
Mr. Cunnincuaom. I do. 


The Cuarrman. Mr. Cunningham, state for the reporter and the 
record your full name. 













































TESTIMONY OF ERWIN GEORGE CUNNINGHAM, CHIEF, PLANNING 
AND SURVEY SECTION, UNITED STATES ARMY, TRANSPORTA- 
TION CORPS, FORT MASON, SAN FRANCISCO, CALIF. 


Mr. CunnineHam. Erwin George Cunningham. 

The Carman. And whom do you represent ? 

Mr. CunnincuamM. I am a private citizen. In no way should it be 
construed that I appear as a representative of the Government. 

The Cuarrman. But you are a private citizen? 

Mr. Cunnitncuam. Yes. 

The CuArrman. And for whom do you work? 

Mr. Cunnincuam. The United States Army, Transportation Corps. 

The Cuamman. You work for the United States Army in the Trans- 
portation Corps? 

Mr. CunntncHam. Yes, sir. 

The Cuarrman. And what are your duties there? 

Mr. CunnincHAm. At present I am Chief of the Planning and 
Survey Section of the Rio Vista Marine Storage Activity, Engineer- 
ing Branch. 

The Cuairman. Now what do you mean by Marine Storage? 
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Mr. CUNNINGHAM. We deal with vessels, barges, derricks, all dif- 
ferent types of gas, diesels, steam engines for the Transportation 
Corps. 

The CuarrMan. Well, then will you proceed to tell us what you wish 
totellus? You are employed by the United States Government ! 

Mr. Cunntncuam. Yes, sir. 

The Cuarrman. And how long have you been employed by the 
United States Government? 

Mr. CunnrncuHam. Since approximately 1943. 

The CuarrMan. 1943? 

Mr. CUNNINGHAM. Approximately; yes, sir. 

The Cuarmman. How long have you been employed in the same 
division in which you are now working ¢ 

Mr. CuNNINGHAM. From about 1944 through 1949, I was port 
engineer in a different position. It was the small-craft section. 

The Cuamman. In the small craft section ¢ 

Mr. Cunnincuam. Yes,sir. This Rio Vista Marine Storage Activ- 
ity is something that has just been organized in, possibly, the last 3 or 
4months. It is still part of the Transportation Corps, though. 

The Cuarrman. And you are supervisor, or do you do manual labor ¢ 

Mr. Cunnrncuam. I am a supervisor. 

The Cuarrman. Well, then you may proceed to tell us what you 
wish to tell us. 

Mr. CunnrneHam. What I have to say is from the practical stand- 
point of the use of this product out in the field. I would like to have 
this understood : The use of this material in no way should be construed 
as a controlled or uncontrolled test, and there is no scientific data 
with it. It is just a plain material such as you, sir, or the members of 
your committee would use in your ordinary battery. We used the 
material in accordance with the—— 

The CHarman. Were you the person who made the decision to buy 
the product? 

Mr. CunnincHam. No, sir. That goes through regular channels. 
When you require something: 

The Cuarrman. Did you make a recommendation to regular chan- 
nels or did they furnish it to you with instructions to use ‘it? 

Mr. CunntncHam. No, sir. We requisitioned it through channels, 
then we contacted the manufacturer as to the proper use ‘of his mate- 
rial. I had witnessed use of it before, and was aware of it and saw 

very good results from it. 

The Cuamman. When did you first have the opportunity to witness 
the product? 

Mr. CunntncuHAM. Possibly in the end of 1948. 

The Cmarmman. And what kind of equipment had you witnessed 
it used in? 

Mr. ConnincHam. Different types of automotive batteries. 

The Cuarman. Like batteries in trucks? 

Mr. Cunntnouam. In trucks, automobiles, radio cars, fire engines, 
trucks, marine batteries, heavy duty type, all different types of 
batteries. 

The Cuarrman. Marine batteries, the type of batteries used i in tug- 
boats ¢ 

Mr. CunnincHaAM. Yes, sir. 

The Cuarrman. Or submarines? 
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Mr. Cunnrneuam, No, sir; no submarines. 
The Cuarrman. Just tugboats? 
Mr. CunnincHam. Just tugboats. 
The Cuarrman. And who owned the tugboats? 

Mr. CunnineHam. The United States Army. 

The Cuatman. The United States Army, and they were used 
around the harbor ? 

Mr. Cunnincuam. The first time I became aware of this product, 
as far as I know the Government had not used itm any of their tug- 
boats, small freighters or anything of that nature. _I did understand 
it was used at an arsenal in different types of automotive-type batteries. 

The Cuarrman. Now then, will you go ahead and tell us just exactly 
what your qualifications are to determine why you thought there was 
some benefit to be derived from the compound ? 

Mr. Cunnineuam. Well, I am a licensed marine engineer, licensed 
by the United States Coast Guard. Part of your examination deals 
with batteries, and you have to be more or less a jack-of-all-trades to 
be a marine engineer. 

By that I mean you have a lot of different type equipment to take 
care of, and it is up to you to maintain it to the best of your ability 
with what you have aboard the vessel. 

When we first used this material, we had used the normal testing 
equipment such as you would find in a battery shop or a gas station or 
a garage, which consists of a voltmeter, a hydrometer. Most hydrom- 
eters have a thermometer on them to gage the temperature of the 
electrolyte so that it doesn’t exceed say 110 or 115. The reason for 
a thermometer is that you get variations in readings. 

Eighty degrees Fahrenheit is the general standard that most bat- 
tery manufacturers work from. If you have too hot a battery, you 
will get a different reading than you would if you had a cold battery. 
We had tested 158 batteries aboard 12 different vessels on our first 
test, and there were very few of them that were mechanically unsound. 

By “mechanically unsound” I mean when we put a voltmeter on 
them first we tried an open circuit test on them and they all read 
around 2.1, which is generally standard. Then we put a load test on 
them either with a sun test which is an improved test, putting on a 
300 or 600 amp load which would be similar to when you start your 
automobile engine with your starter. Ifthe person who tested it wasn’t 
available, we disconnected the fuel racks and used the pieces of equip- 
ments’ own starters and then checked voltages at the same time. That 
determines whether the battery is mechanically sound. Finding out 
that a battery is mechanically sound, then we charged them at a very 
slow rate not to overheat them or overcharge them. 

After 24 to 48 hours, you take your readings. Then you try to take 
a reading every hour for over a period of 3 hours. If you don’t have 
a rise in specific gravity, you generally take it that that battery has 
been charged as much as it possibly can without burning it up. 

Then we added this AD-—X2 in the battery and took readings over 
a period of maybe 3 or 4 weeks apart from the time it was first treated, 
and in most cases the specific gravity came up to the manufacturer’s 
specifications. 

Now, on our heavy duty marine type batteries, they are anywhere 
from three to four hundred, four hundred eighty amp power capac- 
ity batteries, very, very heavy duty batteries, and the specific gravity 
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reading is quite low on this type battery; it gener ally averages 1.220 
compt ared to an automobile batter y of 1.280. The reason, I imagine, 
is—I have been taught this is to eliminate or try to eliminate sulfation 
of the battery. 

Now, most of our batteries, when we had checked them were very 
low in specific gravity, which has a tendency to show that they were 
sulfated. We have several complaints from chief engineers and 
operators that they were having battery trouble. 

At that time batteries were very hard to get hold of ; and sometimes, 
when you do requisition a battery it is possible those batteries you 
are going to get might be in as bad condition as what you are pulling 
off the ship, because they might have been on a shelf for quite some 
time in a stockpile, and would be shelf-sulfated. At other times if 
there were no batteries available at a stockpile, they could be purchased 
locally. 

At other times we would get batteries in a dry-charge state, and they 
send the electrolyte with them, which very seldom had any sulfation. 
Then over a period of up until January 1951, we had no known fail- 
ures out of the 158 batteries. 

The Carrman. You mean the 158 batteries that you had first tested 
and you found the battery to be weak; or were they normal batteries 
when you first tested them ? 

Mr. Connrneuam. The batteries that we had treated averaged 
3 to 414 years in age. 

The CHarrMan. At the time you treated them ? 

Mr. Cunnincuam. At the time we treated them, three to four-and- 
a-half years in age. Now I want you to bear in mind that a mariné- 
type battery is a very heavy-duty battery in its construction. 

The Cuarrman. What is the life expectancy ? 

Mr. Cunnrnenam. We had that question asked of us approxi- 
mately a year ago. We contacted quite a few different battery manu- 
facturers and they gave us what we call weasel talk. You go right 
around ina circle and you end up no place. 

It depends on the type of construction of the battery, whether it 
is hard rubber case, wood case, wood separator, rubber separator, glass 
fibers, or what it is. We couldn’t get a concrete answer from them. 

They would tell you it would be guaranteed anywhere from 12 
months up to 5 years at a pro rata guaranty. Now the pro rata, as 
everybody knows, you pay so much for the used portion of what you 
have used of the battery. 

The Cuarrman. But normally that same battery would be good for 
12 months up to—what was the maximum ¢ 

Mr. CunNINGHAM. Five years. 

The CratrrMan. U P, to 5 years. 

Mr. Cunninenam. That was on certain types of batteries. 

The Cruarman. What was the guaranty type of the battery? 

Mr. Cunninouam. There is another thing 

The CruAtrman. I realize the exceptions ‘that they make, and they 
are the sole judge of whether the exceptions shall hold or shall not 
hold, but what I am getting at is that under normal conditions what 
is the maximum life of that heavy duty battery if all things that they 
say must not be done are adhered to; then what is the maximum ¢ 

Mr. C UNNINGHAM., We did pin them down to a 12-month guaranty. 

The Citarrman. But they could last up to 5 years! 
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Mr. Cunnineuam, Up to 5 years. 

The Cuamman. Under all favorable conditions? 

Mr. Cunnincuam. Under very favorable conditions. 

The CuarrMan. And you added the additive and what was the 
result 

Mr. Cunnincuam. We broke it down in percentage. In the Ameri- 
can Association of Battery Manufacturers they give you a kind of 
reference guide to go by in accordance with the specific gravity rating 
of a battery. For imstance, a 6-volt automotive-type battery, when it 
registers 1.280 is considered fully charged and capable of delivering 
100 percent of its electricity. Then, it breaks it on down the line and 
you get to about 1.160. At that point they figure the battery is nil. 
In other words, it is beyond use. 

It has no more electrical carrying capacity. So, basing those 
figures, we arrived at what we thought would be the life expectancy 
of those 158 batteries, and they varied. I broke those down into quite 
a few figures. 

The Cuairman. What was the life expectancy as you had figured it? 

Mr. CunnincHam, Well, they varied. It depends upon the specific 
gravity rating at the time. Now, of the 158 batteries, the way we 
had figured it, 43 percent had zero life expectancy. I take that back; 
43 of the 158 or approximately 27 percent. Thirty-four had 6 months’ 
life expectancy, 54 had 1 year, and 27 of the 158 had a year and half 
life expectancy, basing that on using the specific gravity as a guide. 

The Cuaarmman. And then what did you find the situation to be 
after you added the AD-X2? 

Mr. CunnineHam. Well, in all cases the specific gravity reading 
came up to manufacturer’s specifications. The batteries—I have quite 
a few comments from operators and chief engineers that were assigned 
to the respective vessels. Some of them were very dubious about it. 

They were died-in-the-wool oldtime chief engineers and they had 
used battery additives in years gone by. They did admit that the 
specific gravity reading came up and the batteries appeared to gas 
less and use less water and took less time to charge, but they still 
wanted a longer time to see whether this was just a pep-up for a month 
or two, which was their privilege at the time. But it turned out in 
January of 1951 we took another check and on some of the vessels 
that had been declared excess the batteries were removed and stored 
in the battery shop. We found out that those batteries were in service- 
able condition ready to put back into operation if needed. 

The Cuarrman, And that was what, a year later? 

Mr. CunntncHam. That was January of 1951. 

The Cuarrman. And when did you put the AD-X2 in? 

Mr. Cunntnenam. The AD-X2 was installed in the batteries—the 
batteries were treated in March and April of 1949. That was ap- 
proximately 2 years later. Then by September of 1952, we had 44 
failures, battery failures, 

Now, whether it was sulfation, mechanical, or what, I do not know, 
because we performed no tests and did not break the batteries down 
to determine what caused it. There are several other causes. 

One vessel was in a shipyard for voyage repairs. The skipper com- 
plained of dead batteries and we removed 2 of the 14 batteries at 
random, delivered them to a large battery manufacturer in the city, 
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asked them to test the batteries and he put them on a charge, I think 
it was, for approximately 48 hours. 

At the end of 48 hours the batteries didn’t respond, so we opened 
them up, several of the cells, at random, and the report we got— 
now, I don’t recall whether it was in writing but I do know I talked 
personally with the gentleman and I got it verbally first off the phone— 
that the positive and negative plates were heavily sulfated. 

In some cases the separators were cracked, so we told them to as- 
semble the batteries again and we would pick them up, and we brought 
them back to the shipyard and issued a change order, what we call a 
field order, to have those 14 batteries serviced by the AD-X2 method. 
I remember, right at that time it cost about $10 a battery to service 
them. 

The batteries were serviced, put back aboard the vessel and they 
all came up to the specific gravity, as recommended by the manufac- 
turer, and produced their normal load. 

The CHarrman. What do those batteries cost, new ? 

Mr. Cunnincuam. I don’t recall, but in most cases it would be in 
excess of $100. 

The CHarrman. $100 and a $10 service cost in the application of 
the AD-X2? 

Mr. CunnincHam. Yes, sir. 

The Cuarrman. And those batteries you claim returned to a service- 
able state? 

Mr. Cunntncuam. Yes, sir. 

The Cratrman. And that was what month and what year? 

Mr. CunntncHam. That was in May of 1949. 

The Cuatrman. May of 1949? 

Mr. Cunntncuam. Yes, sir. 

The Cuarrman. And where are they now? 

Mr. Cunnincuam. Now, there is something I do not have records 
of. In the latter part of 1949 I had been bumped out of my port 
engineer’s job and went back as a chief engineer. I held seniority 
as that and I was out in the field as an engineer for approximately a 
year to a year and a half. Then I came back up in the office again, 
so I do not know what happened to those batteries. I have no record, 
whatsoever, of them. 

Another case was on a small freighter that had 24 batteries on it. 
The vessel had just been returned from overseas, and evidently had 
been laying there for quite some time. The batteries were in a very 
deplorable condition. They had never been attended to because the 
vessel just laid at a dock. 

During the course of the voyage repair, we had these batteries serv- 
iced with AD-XQ, but serviced right aboard the vessel. On the other 
vessel we had taken the 14 batteries and delivered them to the AD-X2 
shops. But, on this one particular vessel where we had the 24, we 
had the contractor who was doing the voyage repair, service them, 
service the batteries, who subcontracted out to an electrical company 
who had Pioneers, Inc., supervise the servicing of the 24 batteries. 

Now those batteries all came back to the recommended manufac- 
turer’s specification as far as specific gravity and the load test were 
concerned, and two of our inspectors signed them off as being O. K. 

The Cuatrman. With those batteries they went right back to sea? 

Mr. Cunntnouam. This particular vessel had come in for voyage 
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repair and was going up to what we call wet storage. Ata later date 
we had been ordered to remove batteries from wet storage in active 
craft and what happened to those batteries, I have no record of. Most 
of our records, of course, are all on active craft such as in the harbor 
use where we have a crew aboard. 

That crew, of course, is issued SOP’s on the proper maintenance 
of all equipment aboard a vessel, particularly batteries which they 
generally take a specific gravity reading of once a week and add dis- 
tilled water if necessary. So, they do have a pretty good control of 
active craft. But, the inactive craft, when they go up to the wet stor- 
age and the batteries are removed, we don’t have any control of. 

The Cuatrman. You want to proceed with your statement or would 
you rather have questions asked of you ? 

Mr. CunNINGHAM. It makes no difference, sir. 

The CHatrmMan. Senator Sparkman, do you wish to ask some 
questions ? 

Senator Sparkman. If I understand correctly, you placed the addi- 
tive in the batteries after they had been used from 4% to 5 years; 
is that right ? 

Mr. Cunntneuam. No, sir. The batteries, at the time of the treat- 
ment ranged from 3 to 4% years. 

Senator SparkMAN. Three to four and a half? 

Mr. CunninGHAM. Yes, sir. 

Senator SparKMAN. Now they were mechanically good at that time? 

Mr. Cunnrnenam. They were mechanically sound. The ones that 
were not mechanically sound—I think there were 2 or 8—were dis- 
carded. 

Senator SparkMAN. Tell me this: Why will a mechanically sound 
battery not take a charge? How can you have a mechanically sound 
battery that will not take a charge? 

Mr. Cunninoram. I can’t give you the scientific end of it because 
I am not a scientist, but, from the layman’s end of it, from experience, 
an old battery. will generally get heavily sulfated. During the course 
of the action, the changing of the sulfuric acid to lead sulfate, a cer- 
tain amount 

Senator SparkMAN. In other words, you can have sulfation and 
still have a mechanically sound battery ? 

Mr. CUNNINGHAM. Yes, sir. 

Senator Sparkman. I think that is the thing that I was puzzled 
about. And then, in your opinion, from your experience in the use 
of these batteries, you believe that AD-—X2 prolonged the life of the 
used batteries ? 

Mr. CunnitneuAm. I definitely do; and it is the opinion of quite 
a few of the men who used it on their vessels. They also have the same 
idea. 

Senator Sparkman. Did you say how long you had a rating as chief 
engineer ? 

Mr. Cunnitncuam. No, sir. 

Senator SparKMAN. Well, how long? That is your position, isn’t it? 

Mr. Cunninenam. Well, I came back from overseas in 1944, and 
I went up into the port engineer’s rating then. 

Senator SparkMAN. You were port engineer, and then I understood 
you got bumped. 
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Mr. Cunninenam. Yes, sir; I went back to chief engineer for ap- 
proximately a year and a half, and then I came back to the office again 
as a marine surveyor, 

Senator SpaRKMAN. Your rating now is not chief engineer ? 

Mr. Cunntneuam. No, sir. 

Senator SparRKMAN. Marine surveyor? 

Mr. Cunntnouam. No; I am now Chief of the Planning and Survey 
Section. We write specifications. 

Senator SparkMAN. Do you still have supervision over batteries, 
battery service, and such as that? 

Mr. Cunnrneuam. On inactive craft in procurement, but not on 
the active craft. The active craft has now been turned over to a differ- 
ent division. 

Senator Sparkman. Are you a civilian or are you in the Army 
service ¢ 

Mr. Cunnineuam. Civilian; civil service. 

Senator SparKMAN. I believe that is all, Mr. Chairman. 

The Cuarrman. Senator Duff. 

Senator Durr. When you were speaking of them being sulfated, you 
mean that the porous bases are all filled up as a result of use; is that it ? 

Mr. CunniNGHAM. Yes, sir. Asa rule, hard crystals.of sulfate will 
form on the plates. These crystals remain in the sulfate form and do 
uot go back into solution when you charge the battery. 

Senator Durr. In your opinion, does that AD-—X2, among other 
things, take off those clogging particles and give the porosity again? 
Is that it ¢ 

Mr. Cunnineuam. Through experience with the material, it seems 
to eliminate excessive charging. The battery seems to take less charge, 
less gassing, and use less distilled water. 

Senator Durr. This is his formal statement here, isn’t it? 

The CHarrmMan. Yes. 

Senator Durr. I understand from that statement you have used 
over 2,000 treatments of this Battery AD-—X2. 

Mr. Cunnrneuam. Yes, sir; approximately. 

Senator Durr. And what proportion of those 2,000 treatments did 
you find to be defective ? 

Mr. CunnincHaM. We didn’t find any defective. 

Senator Durr. Effective ? 

Mr. Cunnrneuam. That is what I was trying to explain. Out of 
the 158 batteries that we had treated in March and April of 1949—— 

Senator Durr. I understood that. It says here “We have used over 
2,000 treatments of AD-—X2 in our batteries.” What do you mean by 
that 2,000 treatments ? 

Mr. CunnincHam. That was 2,000 packets. Now, in each packet 
there were three envelopes. In our marine-type batteries they have a 
very large capacity from what a little automotive-type battery has, 
and in some cases you have to use 3 or 4 envelopes per cell. We used 
the amount of electrolyte that is in the battery. 

Senator Durr. In other words, you gave about 2,000 treatments to 
the number of batteries 

Mr. CunnincuaM. To these 158 plus 14 in another vessel, plus 24 
in another, and plus 21 in the shop. 

Senator Durr. I merely ee get that straight in my own mind. 

The CHarrMan. Senator Smathers ? 
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Senator Smaruers. I wasn’t here before. What was your name, 
again ? 

Mr. Cunnrneuam. Erwin George Cunningham. 

Senator Smaruers. Mr. Cunningham, have you worked for anybody 
else in the last 3 or 4 years besides the Army Transport? 

Mr. Cunnrncuam, Prior te coming to work for the Army I worked 
a American President Lines, prior to that I worked for Whitney 

sros. 

Senator Smaruers. Since 1949, who have you worked for? 

Mr. CunnineuaM. Right with the Army. I have been with the 
Army since approximately 1943. 

Senator Smaruers. Then you are a civilian with the Army, today? 

Mr. CunnineuamM. Yes, sir. 

Senator Smatruers. These batteries that you treated with the 
AD-X2 treatment, what did you do to those batteries before you ap- 
plied the powder ? 

Mr. CunntneHam. We tried to charge them over a period of time. 
We learned through experience that as a rule you charge a battery 
at the rate of one amp per each positive plate, each positive plate in any 
one cell, so as not to exceed the manufacturer’s recommendation or to 
burn the battery up. 

You try to put back into the batteries—in a 200 amp power bat- 
tery, you try to put that many amp powers back in it. But, you don’t 
keep charging if it doesn’t come up. You stop after a period of time, 
say 24 or 48 hours, so that you don’t overcharge the battery or cook 
the plates, 


| 
We attempted to bring them back up through charging. We have 


learned that sometimes you can break sulfation loose out in the field, 
by what we call a slug charge, throw in a high amperage through the 
batteries. Sometimes it does it, but it invariably breaks the sulfate 
off, and all the active material comes off and als up in the bottom 
of the battery, which will invariably short out the cells. 

Senator Smatuers. Did you disassemble the batteries? 

Mr. Cunnincuam. No, sir; we did not. That would come under 
depot maintenance. We do not have the facilities aboard vessels to do 
that. 

Senator Smarrers. I am a little bit confused at the moment. One 
hundred and fifty-eight batteries, are these the ones that you treated 
yourself, right there on your place in your facilities? 

Mr. CunnrneHaM. Yes, sir; that was among 12 different vessels. 

Senator Smaruer. And you treated all those right there in the port ? 

Mr. CunniNGHAM. Yes, sir. 

Senator Smaruers. And you did not clean them? 

Mr. Cunnineuam. Internally, no; externally, we always keep the 
battery clean so we don’t have any 

Senator Smatuers. Did you take them out of the ships when you 
got ready to treat them ? 

Mr. Cunntncuam. No. 

Senator Smaruers. You left them right where they were? 

Mr. Cunnincuam. Yes, sir. 

Senater Smatuers. And you cleaned them first? 

Mr. Cunntneuam. No. As a rule the chief engineer and his oiler 
keep the batteries in a first-class condition. It is up to them to main- 
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tain that, keep acid, and so forth, that is being spilled around there, 
keep that cleaned up. 

Senator Smaruers. Then you attempted to apply the charge without 
even cleaning them ¢ 

Mr. Cunninenam. No. I say they are in a clean condition. You 
walk aboard some of the vessels and you could eat off the deck plates. 

Senator Smaruers. Some of them I have seen, I wouldn’t want to 
eat on. 

Mr. Cunnrnenam. When you have an IG inspection coming on 
board about once a month, it better be clean. 

Senator Saarners. What I am trying to get at is this: I notice on 
this little package, of which I have been able to get one—which I am 
going to try some day—it says that the first thing you do is clean the 
top of the battery and the post. Those are the directions. Did you 
do that ? 

Mr. Cunnincuam. Our batteries are never in that kind of a de- 
plorable condition such as you will find in an automobile. They are 
probably referring to a lot of that green fuzz you see all over the 
terminals. 

Senator Smaruers. It says, “Cover the plates with water.” 

Mr. Cunnineuam. We always keep our plates—once a week they 
are watered. The batteries are watered once a week. 

Senator Smaruers. It says, “Empty one envelope into each cell.” 
You said a moment ago that you charged it. I wrote down what you 
said. You said you charged the batteries and, then, thereafter you 
added the AD-X2 solution. 

Mr. CunnincHuam. Maybe I didn’t make myself clear. First we 
attempt—we charged the batteries and attempted to bring them back 
up to the manufacturer’s specification after so long a period. I don’t 
know whether it is 24 or 48 hours. It depends upon the size of the 
battery and the amount of amperage you are putting into the battery. 

I am referring to a vessel where we have controlled charging such 
as what you would have in a battery shop. Some of the smaller 
vessels, the commandos, and stuff like that, would be equivalent to an 
automobile where they ‘have a voltage regulator i in conjunction with 
a generator. In that type of battery you ‘do have no control over the 
charging rate of it. 

Senator Smaruers. So you charged it? 

Mr. CunnrncHam. Charged it first to see if we could increase the 
specific-gravity reading. 

The CuatmrMan. Did you? 

Mr. Cunninenam. No, sir. 

Senator Swaruers. In none of the 158 were you able to charge 
them ? 

Mr. Cunnrncuam. Oh, sure; but what we took down was the high- 
est reading, and their highest readings did not come up to the manu- 
facturer’s specifications. 

Senator Smaruers. So you then charged them ? 

Mr. Cunntnenam. They had been charged. They came up as high 
as they could go. Then we treated them with the AD—X9. Then, 
during the course of normal working cycling of the battery-—— 

eee s Smaruers. Normal what of the battery? What was-that 
word ¢ 
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Mr. Cunnrnouam. The normal working of the battery, the cycling 
of it, charge and discharge over a period of time. In some cases it 
was 3 weeks later, some cases a month later, that we took another 
specific-gravity reading of the batteries, and in most cases they came 
up to the manufacturer’s specifications or within a few points, 

The Cuatrman. And those were batteries which you could not bring 
up until you made the application. Is that what we are to under- 
stand ¢ 

Mr. Cunninouam. Yes, sir; but I would like this to be understood : 
Those batteries were not 100 percent dead. They were not junk bat- 
teries. They were batteries that were serviceable, but some of them 
were very low in specific gravity, which meant that they had to keep 
them on the charge continually. 

Senator Smaruers. You said that these marine batteries had a life 
expectancy, even though the manufacturer wouldn’t give you any spe- 
cific time, which you said would run about 5 years. 

Mr. Cunninouam. At the time we treated the batteries we took the 
strap data off of it and some of them averaged 3 to 444 years. So it 
must have had at least that much of a life expectancy or they wouldn’t 
have lasted that long. 

Senator SMmaruers. Ordinarily, when you buy a marine battery of 
that particular kind which you were using, what was the life expec- 
tancy of it? 

Mr. Cunninouam. That I don’t know. We use so many different 
types of batteries. In the Government you use all different brands. 

Senator Smaruers. If you don’t know that, then the batteries were 
not dead ? 

Mr. Cunnincuam. Not 100 percent dead; no, sir. There were a 
few that were. 

Senator Smaruers. They were mechanically in good shape? 

Mr. Cunnrxcuam. Mechanically sound; yes, sir. There were no 
broken cells, as far as we knew, because it would have showed up on 
the voltage test. 

Senator SMaruers. And then after they were mechanically good 
and weren’t completely dead, you charged them as high as you could 
get them to go? 

Mr. CunnincHaM. Yes, sir. 

Senator SMaruers. And thereafter you put in the AD-X2? 

Mr. CuNNINGHAM. Yes, sir. 

Senator SmatueErs. Have you ever tried any other additive besides 
AD-X2? 

Mr. Cunnrnouam. Not aboard any of the vessels. Quite some time 
ago—when you asked me where I worked prior to that—I worked out 
at Whitney Bros. and we always did have battery trouble out there, 
also. Whitney Bros., incidentally, is an amusement park, and we had 
a lot of equipment running off of batteries. 

We used to use old Dodge generators, convert them to motors. 
During the summer months, 7 or 8 months, you would run a pretty 
steady stream like at Palisades. Then the.rest of the time you would 
lay up the batteries. 

When you would use the batteries at the beginning of the next sum- 
mer season, they would be dead. So, we experimented with different 
types of additives; something to eliminate the battery headache? 
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Senator SMATHERS. Did you ever find an additive previous to this 
time that was satisfactory ¢ 

Mr. Cunnrnouam. No, sir; I did not. 

Senator Smaruers. This was the first one you found ? 

Mr. CunnINGHAM. Yes, sir. 

Senator SmatHers. Did you ever use an additive called Protecto- 
Charge? 

Mr. Cunnincuam. Well, at the time that we had requisitioned this 
material, prior to that, I think the material was called Protecto- 
Charge. When we got it it was AD—X2. 

Senator Smatruers. In other words, you ordered it as Protecto- 
Charge ? 

Mr. CUNNINGHAM. No; we ordered it as a desulfater. 

Senator SMatuers. But you ordered it for the purpose of helping 
to improve the batteries ? 

Mr. CUNNINGHAM. Yes, sir. 

Senator Smaruers. And at the time you ordered it, it was known 
as the Protecto-Charge ? 

Mr. Cunnixonam. I don’t know when they changed from Protecto- 
Charge to AD-X2. I couldn’t answer you that. If I remember right, 
it was AD-X2 on the packages. 

Senator SmatHers. I just got this from you. I thought you said 
at the time you ordered it it was Protecto-Charge. 

Mr. CunnineHamM. No, sir. I never mentioned anything about 
Protecto-Charge. 

Senator Smaruers. Have you ever used Protecto-Charge? 

Mr. Cunnineuam. No, sir; I have not. 

Senator Smaruers. You know nothing about it? 

Mr. Cunnineuam. I don’t know anything about it. If that is the 
same thing as AD-X2, yes, sir, I have used it. 

Senator Smaruers. Now, you told about 14 batteries which were 
serviced which you took into their shop? 

Mr. CUNNINGHAM. Yes, sir. 

Senator SmatHers. And they came back apparently in workable and 
usable condition ¢ 

Mr. Cunnineuam. Yes; they were serviced by the AD-X2 people. 

Senator Smaruers. Do you think that the service by itself would 
be beneficial to the battery? In other words, the charging and the 
cleaning of the posts and the things of that nature ? 

Mr. Cunnincuam. No; because actually cleaning the top side of 
the battery and the terminals, I can’t see unless they are real filthy 
and you have a voltage loss, where it would do any harm, unless you 
spilled that dirt inside the cell, then you will have plenty of trouble. 

Senator Smatruers. Is that unusual, to spill some of the dirt inside 
the cell? 

Mr. CunntnoenAm. No, aboard ship you don’t, because you don’t 
have sand or mud or anything like that, like you would have in a 
weapons carrier or an automobile. 

Senator Smatuers. I think that is all I have, Mr. Chairman. 

The Cuarrman. Are you any relation of Mr. Ritchie? 

Mr. Cunnineuam. No, sir; I am not. 

The CuHamman. Are you related to any member of his family # 

Mr. Cunnincuam., No, sir; I am not. 
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The Cuamman. Have you ever worked for Mr. Ritchie? 

Mr. Cunnincuam. No; I have not. 

The Cuaimman. Do you have any interest in this compound? 

Mr. Cunnincuam. No, sir; I have not. 

The Cuamman. At the time that you commenced to use this com- 
pound, you felt, as an engineer, that if you could reduce the sulfation 
of the battery, you would have a better performance? 

Mr. CunNINGHAM. It would increase the efficiency of the organi- 
zation, and all Government employees are continually reminded to 
try to improve on efliciency, and any suggestions they” turn in to the 
suggestion committee to either eliminate waste, excessive spending of 
money or short-cuts—— 

The Cuairman. Did you ever receive an award for making a recom- 
mendation as a Federal employee ¢ 

Mr. Cunntncuam. No. In my category as port engineer or as 
chief planner, now, I think it is part of our job to try to improve 
efficiency without asking for awards. That is what we are paid for. 

The CuarrMan. Sometimes they do offer awards if someone is able 
to either cut down the time or increase the efficiency. 

Mr. Cunninenam. Yes, they do, provided you turn in that sug- 
gestion in writing and it is approved. 

The Cuamman. Yes, sir; that was the purpose of my question. 
The fact was that because you had worked with storage batteries over 
a number of years, when you had the responsibility of this group of 
batteries, you were trying to prolong the efficiency of the battery and 
the life of the battery ? 

Mr. CuNNINGHAM. Yes, sir. 

The Cuairman. And you found some batteries, that regardless of 
whether you put them on the charge or not, you were not able to bring 
them up to the readings of a new battery, or the manufacturer's 
reading ¢ 

Mr. Cunninouam. That is correct. 

The Cruarrman. And then you knew that that battery would not 
perform well in service, and you were trying to perfect or improve 
the condition of that battery so that it would perfrom correctly ? 

Mr. CunniINGHAM. Yes, sir. 

The Cuarrman. And that was when you put in a requisition for 
AD-X2? 

Mr. Cunnrneuam. That is correct. 

The Crarrman. Had anybody been around trying to sell you on 
the product ? 

Mr. Cunninouam. Not to my knowledge. 

The Cramman. You then obtained the compound and you put it 
in the batteries and it was your observation that as you he cked the 
batteries from time to time, the batteries came up to the normal read- 
ing or the manufacturer’s reading or specifications? 

Mr. Cunnineuam. Yes, sir. 

The Cuarrman. And that the battery, so far as you knew, and all 
the batteries that are still under your command, or under your super- 
vision, are performing perfectly ? 

Mr. Cunnincuam. Yes, sir; up until—like I say, the last time I 
checked was in September 1952. At that time 44 were out of commis- 
sion. What was wrong with them, I don’t know. We had no tests 
on them. We did not pull them apart to determine, 
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The Cuatrman. What about the others? : 

Mr. Cunntncuam. The others are still in operation or stored in a 
battery shop in a serviceable condition. 

The Cuarrman. If this were your own money and your own bat- 
teries so that you had the financial responsibility, would you do the 
same as you are doing now ¢ 

Mr. Cunntnouam. I believe I would. Maybe T am being hood- 
winked, but from the results we got from the product, in my opinion 
and other operators’ and chief engineers’ opinions, we seem to be sat- 
isfied with the product. 

I stand to be corrected if I am wrong, but if I remember correctly 
at the time we had purchased the material, it was bought on a money- 
back guarantee or a replacement of any battery that was damaged 
through the use of it. We had no battery that was damaged through 
the use of it that we know of, and it did do, so far as I know, what the 
manufacturer claimed it would. 

The Cruramman. And are you continuing to requisition for that 
every time you put a new battery on the line? 

Mr. Cunnrnouiam. No, sir, we are not. 

The Cuarmman. Why? 

Mr. Cunnineuam. That I don’t know. 

The Cnamman. When were you denied the product? 

Mr. CunntnonAm. Once you treat the battery it requires no more 
treatment until that battery has a mechanical failure. 

The Cnarrman. Then the answer is that you have not put any new 
batteries on the line or you have not put any replacements on, and, 
therefore, you haven’t had a need for it? 

Mr. Cunnincuam. Yes and no. Where I asked for the use of it, 
it would come under classified material. 

The Cuatrman. Wait a minute. Now, let’s get this straight. You 
asked for the use of it and they denied it? 

Mr. CunnincHam. Yes. There was some discussion over it at the 
time. 

The Cnamman. What month was this and in what year? 

Mr. Cunnincuam. The last 3 or 4 months. 

The Caarrman. You mean the last 3 or 4 months—— 

Mr. CunninocHam. Of this year. 

The Cuatrman. You have sent in a requisition for the compound ? 

Mr. Cunnincuam. No, sir; I did not send in a requisition for it. 

The Cuamman. Then what happened that you were denied it? Did 
an order come out that you were not to use AD-X2 any more? 

Mr. Cunnincuam. No; not to my knowledge, not recently. 

The Cuairman. Well, then, how did you happen to make the state- 
ment that you hadn’t used any of it in the last 3 months and to answer 
“yes and no” to my question as to whether there was an order on it, 
an order out denying you the right to use it ? 

Mr. CunnincHam. When I say “yes and no” 

The Cuatrman. We have got to have a positive answer. 

Mr. Cunninouam. Yes; I had asked std suggested the use of it on 
things that come under classified material. 

The Cuamman. Well, a battery can’t be classified. It is nothing 
new. 

Mr. CunntncHam. No; the battery itself would not be classified ma- 
terial, but the background of where the battery comes from. 














350 BATTERY AD—X2 


The Cuarman. The background of where the battery comes from ; 
well, where would the battery come from ? 

Mr. CuNNINGHAM. That is what I mean. That is what is consid- 
ered out in our port as classified material. 

The Cuamman. Well, a battery will come from the manufacturer, 
will it not? 

Mr. Cunnincuam. I mean the use of that battery, where that bat- 
tery is going to be used. 

The C HAIRMAN. Where the battery is going to be used is classified ? 

Mr. Cunninocuam. Yes. 

The Carman. But so far as where the battery comes from, that 
is not classified ? 

Mr. Cunnincuam. No, sir. 

The Cuamrman. And you are responsible for that battery, are you 


not? It is your duty to keep the equipment in the best condition that 
you know how? 


Mr. CunnincHam. Yes, sir. 

The Cuamman. And your best judgment would have been to put 
the additive in? 

Mr. CunNiINGHAM. Yes. 

The Cuairman. And you couldn’t get the additive ? 

Mr. CunnincHam. That is correct. 

The CHarrMAN. And that was in what month of the year? 

Mr. CunnincHam. That happened approximately 3 or 4 months 
ago. 

The Cuarmayn. In other words, it might have happened sometime 
in the calendar year of 1953? 

Mr. CUNNINGHAM. Yes, sir. 

The CuarrmaAn. And it became the policy that no more AD-X2 
would be used, was that it? They didn’t give it to you in writing but 
the order was no more AD-X2? 

Mr. CunnincHaAm. You could put it that way; yes. 

The Cuarrman. In other words, the authorities over you just simply 
said no more AD-X2 to be used in any batteries. They didn’t give 
an explanation as to why, or anything? 

Mr. CunNINGHAM. Yes, some of the explanation was theoretically 
we are not supposed to order anything by a trade name. You can use 
the trade name as a comparison. 

The CuairmMan. You could have called for battery powder, couldn’t 
you, that you had been buying before? You could have ordered it in 
the same manner that you got the first order filled, couldn’t you ? 

Mr. CUNNINGHAM. Possibly. 

The Cuamman. All I am trying to find out from you, sir, is who 
stopped you from using it. That is what I am trying to ‘find out. 

Mr. Cunnincuam. 1 imagine that came from a higher echelon, 

The CHamman. Then in other words if it had been left to your de- 
cision—and you are the marine engineer, and you are supposed to 
know something about batteries or you wouldn’t be in that position— 
if it had been left to your good judgment, you would have used the 
powder, is that it? 

Mr. Cunnincuam. Yes, sir; I would. 

The Cuairman. From all past experience, you know that you would 
have had less battery trouble if you had been permitted to use the 
powder # 
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Mr. ConnincHam. Yes, sir. 

The Cuarrman. And if it had been your own battery and your own 
money, you would have bought the powder ? 

Mr. CunniINGHAM. I would, definitely. I would buy it right now. 

The Cuatrman. You definitely would? 

Mr. CUNNINGHAM. Yes, sir. 

The Cuamman. And you are positive. You are not equivocating 
on that one, but you are equivocating on the question of who gave you 
the denial. 

We don’t want to embarrass you in any manner. If I knew that 
anybody caused you any embarrassment because you have been asked 
to come and testify—and I insisted that the men who worked in this 
field be privileged to come here and testify—I would take steps to 
clear that up immediately. 

Mr. CunnincuaM. No; there hasn’t been anything like that. Ifany- 
thing, I would say the Transportation Corps from the start of my 
trip from San Francisco until the time I arrived here, particularly my 
commanding officer, Lieutenant Colonel Sanderson in San Francisco, 

yas very cooperative. 

The Cuarrman. Iam glad to hear you say that. 

Mr. CunnincHam. Very, very cooperative. 

The Carman. I expected this would be the case. 

Mr. Cunnincuam. The colonel right here when I arrived in Wash- 
ington was very cooperative. 

The Cuatrman. | knew they would be because we were seeking in- 
formation, but the main question that I am trying to get the positive 
answer to is, you don’t know why the powder is not permitted to be 
used any further? All you know is that were you privileged to use 
it, you would use it because it is your strong conviction that it would 
give you some benefit in the care of that battery. 

Mr. Cunntnouam. Yes. It is a possibility the reason why we can’t 
use it is probably from the National Bureau of Standards’ negative 
test on it. That is a possibility. That is one thing I can’t under- 
stand, why laboratory tests, some of them showed negative, some 
showed positive. 

I was just wondering if it could have been the application of the 
powder in the battery. We have found the first time you attempt 
to put the powder in the battery you have quite a time pouring it in. 
You should pour it in very slow and keep diluting it. I have found 
cases where people have used it and claimed that it didn’t do the 
battery any good. 

I found out they dumped the electrolyte out of their battery, put 
it in a glass jar and then poured the powder into the glass jar, stirred 
that up and poured it back into the battery. I understand that the 
catalyst that is supposed to be these trace elements inside the powder 

ossibly clings to the glass jar or whatever you had mixed with it. 
om just wondering if that is what has happened in some of these 
laboratory tests or if they cooked up the battery before they added 
the stuff. 

The Cuatrrman. We here know nothing about these phraseologies 
that you men use with reference to these batteries. When you say 
“cook up” that is an overcharge? 

Mr. CunnincHam. That is an overcharge. 
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The CHarrman. What happens if the battery is overcharged be- 
fore you add the compounds? 

Mr. CunnincuAm. You might just as well throw the battery into 
the junk yard and sell it for lead. 

The Cuaiman. Why? 

Mr. Cunnincuam. Invariably when it is overcooked, it is over- 
heated; and when it is overheated, the positive plates as a rule will 
buckle; and when they buckle or warp out of shape, they break down 
the separators; then you have a short between the positive and nega- 
tive plate. Then your battery is absolutely Coa 

The Cuamman. Then your battery has got a short ? 

Mr. Cunnincuam. A short. 

The Cuairman. If particles of lead can build themselves up, they 
too, can short a segment of the battery ? 

Mr, Cunnincuam. That is correct. If, during the overcharge, you 
were lucky and removed some of the lead sulfate from the battery, 
the hard crystals, invaribly the active material that is clinging to the 
lead sulfate has dropped to the bottom of the battery and that also 
helps short out the battery when it builds up high enough. 

The CHarrman. Well, I am not a suflicient expert on the question 
to ask intelligent questions to draw you out any further on it. But, 
all I can say is that you know that somewhere up above they just 
simply said no more additive was to be used, and that came along 
about 3 months ago? 

Mr. Cunnrnauam,. Yes,sir. Prior to that there had also been some 
more comments on it. Back around 1951, I imagine it was, 

The Carman. You heard some comments about it, but you still 
were using it? 

Mr. Cunnincuam. We had treated all the batteries that needed 
treatment in 1949. Like I say, this is not a repeat product. Once 
you treat the battery you don’t have to treat it again, and we would 
have treated everything when we started getting new batteries and 
new vessels and things of that nature. I would like to try it on stored 
batteries taken in off inactive craft. That would be a very interesting 
experiment. 

The Cuarmman. But when you applied it, your batteries were clean 
as all mechanics are compelled to keep the equipment that they have 
used ? 

‘ Mr. CUNNINGHAM. Yes, sir. 

The Cuarman. They have to keep it in condition, so you had 
nothing to clean. You didn’t have to dislodge any of the connections 
or anything. You just opened the cap on the battery cell and you 
poured the “powder in? 

Mr. Cunnincnam. Yes, sir. 

The Cuarmman. And then you were careful to keep stirring that 
powder down into the liquid inside the battery until you got all the 
powder down in? 

Mr. Conntncuam. Dissolved; yes, sir. 

The Cuamman. And that was all that you did? 

Mr. Cunninenam. That was all. It did make everybody, let’s 
say, more battery conscious. By that I mean it was interesting. 
Quite a few of the engineers and operators assigned to the respective 


vessels had read about it or had seen people use it, and they were very 
much interested in it. 
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The Cuatmman. Do you use it in your own automobile? 

Mr. CunnincHAM. Yes, sir; my automobile, the race car and the 
airplane battery. 

The Cuairman. Wait a minute, let’s have that a little slower. 

Mr. CUNNINGHAM. I use it in everything I’ve got. 

The CuairmMan. You have an automobile, a racing automobile? 

Mr. Cunninouam. And the airplane. 

The Cuamman. And an airplane. Are you an automobile racer? 

Mr. CunninciaM. I am slowing up quite a bit now, though. The 
foot’s getting ballooned. 

The Cuairman. But you have been a mechanic or you have been a 
marine engineer 

Mr. CunnincuaAm. I have been shipmates with mechanics’ batteries, 
because for every piece of equipment you have, you have to have some 
means of getting it started, or some means of getting the ignition 
system started either through a magneto or a battery. I have always 
had batteries as long as I can remember. 

The CuHarrman. What was the experience that you had that first 
interested you in the product? 

Mr. CunnincHaM. Well, if I remember right, I read something 
about tests or the use of it on the Oakland city radio cars or fire 
trucks or their marine fireboat they have over there. 

The Cuairman. And that interested you to a point that you got a 
package and started using it? 

Mr. CunnrncuaM. That’s it. Then another time if I recall rightly, 
when I was up at Clear Lake on a vacation, I had seen on motorboats 
that people would generally come up maybe 2 or 3 months out of 
the year and leave their boat there the rest of the year. Their bat- 
tery sulfates up very badly, and I had noticed this man, if I remember 

right at that time, had got some of it and put it in some of those 
sulfated batteries. He cot very good results out of it. 

The Cuairman. And that led you to believe that you should try 
it, and your own experience then convinced you that it had some 
beneficial effect upon the battery? 

Mr. Cunninoram. Yes, sir. 

The Cuatrman. Are there any further questions? 

Senator Smatuers. Mr. Chairman, let me just ask one or two ques- 
tions. Did you treat these batteries yourself, or did the people who 
worked under you! 

Mr. Cunnincuam. The people who worked under me, under my 
supervision. At the time I had used quite a bit of it myself. 

Senator Smaruers. Did you put out any written instructions as to 
how this was to be done? 

Mr. Cunninouam. I had one man working with me who had been 
given written instructions after I talked with Pioneers, Inc., as to the 
exact means of using the product. We followed that out to the “T,” 
because as a rule every time you get a new product, there are always 
certain ways and means of using it. 

Senator Smaruers. Do you have a copy or could you make avail- 
able to us a copy of the instructions which you gave to these people 
as to how to use it? 

Mr, Cunntnouam. There are probably some SOP’s left on some 
of the old vessels. It was merely to check batteries first for mechani- 
cal soundness, then to charge them at a a slow rate to try to increase 
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the specific gravity to the manufacturers’ specification, but to not 
overcharge. 

Then we took readings of all those batteries. Now some of them 
may be 50 percent charged, 60 percent charged, 75 percent charged. 
There were all different variations. Then after the addition of the 
AD-X2, the battery was left to work in its normal course. 

On some of the smaller vessels that did not have outside means of 
charging, just merely the generator and voltage regulator, the en- 
gines were run for 3 or 4 weeks and checked again. 

Senator Smaruers. In every instance of these 158 batteries, you say 
they went up to manufacturers’ specifications ? 

Mr. Cunntncuam. Yes, sir; in a couple of cases if I remember cor- 
rectly, we had to draw acid off. The specific gravity reading ex- 
ceeded the manufacturer’s specifications by a few points. The acid 
was drawn off, and then the electrolyte was refilled with distilled 
water. 

Senator Smaruers. Of the 158 cases when you recharged them, you 
say that none reached the manufacturer’s specifications—of the 158, 
not a single 1? 

Mr. Cunntncuam. No; to my recollection they did not. 

Senator Smaruers. You say in 1949 you heard some complaint 
about the use of AD-X2? 

Mr. Cunnrnenam. Yes; if I remember rightly, I had given it to 
a couple of friends of mine, and I saw them a couple of weeks later, 
and they were moaning and groaning that their battery was no good. 
I said, “What’s the matter?” 

“We put some of your AD—X2 in, and it is worse now than it ever 
was.” 

They were the ones I found had poured the powder into a glass jar, 
dumped the electrolyte out into the glass jar, poured the powder in, 
and then filled the battery, but theirs had a mechanical defect. They 
had one bad cell. As fast as you charged it up, it would drain itself. 

Senator Smarners. Of these 158 batteries that you tried, none of 
them had any mechanical defects, or none of them had any bad cells? 

Mr. CunnincHam. The ones that had mechanical defects we did 
not treat. We pulled them out of the vessel and installed 

Senator Smarners. So of the 158, there were none that had any 
mechanical defect or none that had any bad cells? 

Mr. Cunninouam. That’s right, aboard the vessels. 

Senator Smaruers. Did you try the additive on any besides this 
158? 

Mr. CunniInGHAM. Yes, sir; we tried it on 21 batteries in the battery 
shop. Out of the 21, 17 responded and 4 had bad cells. Now I did 
not supervise that test. It was not a test. It was just more of an 
experimental use of the product. 

Senator Smaruers. And some of those didn’t work, is that the idea? 

Mr. Cunntneuam. Seventeen out of the twenty-one were O. K. 
Four had defective cells. In other words, they were mechanically 
unsound. 

Senator Smaruers. Did the fact that you were using the AD-X2 
have anything to do with your being bumped from the port engineer 
to the chief engineer ? 

Mr. Connrneuam. That, I doubt. 
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Senator SmaTuers. I am just asking. Iam not making any charge. 
You say you doubt it. Is that your answer? 

Mr. Cunnincuam. No, I don’t believe it had. I don’t see how it 
could have anything to do with it at the time. 

Senator SMATHERs. Are you inferring to us—and I think it is some- 
thing we should be concerned about—that because of this trouble 
which we will say AD—X2 has had with the Federal Government, 
that that is the reason you are not ordering any more? 

Mr. Cunntnenam. Could I hear that again, sir? 

Senator Smarners. Are we to believe that because the AD-X2 has 
been condemned, we will say, by the Post Office Department, that that 
is the reason you have not been permitted to order any more? 

Mr. Cunnineuam. I can’t truthfully say “Yes.” “It is a possi- 
bility. 

Senator Smaruers. Do you know why you are not permitted to 
order any more? 

Mr. Cunnrncuam. No. When you talk to higher authorities for 
the use of it, it is not on the approved list. For one thing, it is not 
on the TC stock. 

Senator Smatuers. Has it ever been in the stock catalog? 

Mr. Cunnincuam. No, sir. It would be considered a nonstandard 
item, 

Senator Smaruers. How did it happen that you were able to get it 
in 1949 and 1950 if it was not in the stock catalog ? 

Mr. Cunnincuam. At that time we had requested a desulfater for 
the batteries and it went through regular channels, and we ended up 
getting it. 

Senator Smatuers. Now when you ask for it, they do not permit 
you to get it even though you proceed exactly the same way that you 
did originally ? 

Mr. Cunnincuam. I have not turned in any written request for it 
because I am no longer in charge of active craft, but we would start a 
requisition. 

Senator Smaruers. You have not made any requests for it, is that 
correct ? 

Mr. Cunntnouam. In writing? 

Senator Smaruers. In writing. 

Mr. CunNtNGHAM. Yes, sir. 

Senator Smarners. And why haven’t you? 

Mr. Cunnincuam. The active craft no longer come under our 
division. 

Senator Smaruers. In other words, you just haven’t had any need 
for AD-X2? 

Mr. Cunnineuam. No; I wouldn’t put it that way. Probably more 
so now than ever. We have a lot of batteries stored in the battery 
shop. 

Senator Smaruers. Were you told not to make a written request 
for it? 

Mr. Cunntncuam. No; that comes under a different department 
now. 

Senator Smaruers. If you were not told that you could not order 
it, why then did you not order it? 

Mr. Cunntncuam. As I am trying to explain to you, I am no longer 
in charge of the active craft. 
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Senator Smaruers. Didn’t you say that you have more need for it 
now than ever before ¢ 

Mr. Cunninonam. Yes. The batteries now come under the me- 
chanical property section. 

Senator Smaruers. If you have more need for it now than you 
ever did before 

Mr. Cunninouam. That is my personal opinion. Other people’s 
opinions are different. 

Senator Smaruers. As I gathered, they took the jurisdiction of the 
batteries out from under you? 

Mr. Cunnincuam. That is MR property, so that belongs to the 
contract accountable officer. 

Senator SmMaruers. At one time you had jurisdiction of the bat- 
teries, didn’t you? 

Mr. Cunnineniam. Maintenance of the vessels. 

Senator Smaruers. You treated the batteries, didn’t you? 

Mr. Cunnincuam. Yes, sir. 

Sens es Smatuers. And now you no longer treat those batteries? 

Mr. NNINGHAM. No. 

Se hem ‘Smaruers. You don’t treat them any more. You have no 
longer any jurisdiction of them ? 

Mr. Cunnincuam. That is correct, on the active craft. 

Senator Smaruers. If they have taken them away from you, was 
it because they weren’t satisfied with the way you were treating the 
batteries ¢ 

Mr. Cunnincuam. No. The active craft were transferred to a 
different division. That is what I am trying to explain. This Rio 
Vista storage activity was organized. 

Senator Smariers. It is regular Army procedure ? 

The Crairman. In other words, you were transferred to another 
position and duty ? 

Mr. CunnrinGHAM. Yes, sir. 

The Cuarrman. But the man who is in charge of the work in which 
you had been engaged is not now ordering the powder because it is a 
new policy laid down that it will not be used. Am I right in that 
statement ? 

Senator Smarners. What I am trying to get at, he hasn’t said that 
there is a new policy laid down. You are say ing that you have more 
need for them now than you ever had before in your new job. Yet for 
some reason you are not permitted to order any AD-XQ, and I don’t 
think we have had a oer explanation as to why. 

Mr. Cunnrncuam. I said a little while ago I imagine it was on ac- 
count of the NBS condemning the product. 

Senator SmarHers. That is what you imagine. Let’s get at a few 
facts. Did you request that you be permitted to have AD-X2? 

Mr. Cunnincuam. Yes, sir. 

Senator Smaruers. Did you write it or did you speak it? 

Mr. CunnincHam. Verbal. 

Senator Smaruers. Verbal ? 

Mr. CunntncHam. Conversation. 

Senator Smaruers. Were you told that you could not order any 
more AD-X2? 

Mr. Cunnincuam., Yes, sir. 
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Senator Smatuers. That is a good, satisfactory answer. Now, I 
think that you should be protected if we ask you who told you that. 
Would that embarrass you to tell us that? 

Mr. CunninonaM. Yesand no. The way I was told not to order it 
was, they thought it should come from higher authority, that the Chief 
of Transportation should O. K. the use of the product. 

Senator Smatuers. What are they treating the batteries with now ? 

Mr. CunnincHam. We are not. They are laying in a big battery 
rool. 

Senator Smatuers. They don’t even attempt to treat them? They 
don't attempt to recharge them ? 

Mr. Cunnincuam. We attempt to cycle them. We give them what 
we call a trickle charge every so often. We have several battery men 
working in the battery shop, but there is an enormous amount of bat- 
teries stored there, and it isa long process. By the time you get back 
to the ones you started on several months ago, sulfating has already 
started in. 

Senator Smarnuers. After you give them a charge, do you take them 
out and put them in the boats again ? 

Mr. CunninauamM. No, sir; they are left right there. They are 
stored. . 

Senator Smatuers. In other words, you are just buying new bat- 
teries and storing up batteries that are not completely dead ? 

Mr. CunnincHaM. No, sir. These were batteries that were taken 
off inactive craft that were returned from overseas; and the other ones 
are classified material. 

Senator Smatruers. I am trying to get at the batteries that were 
similar to the 158 batteries which you talked about a minute ago that 
were kept in such wonderful shape and so clean. Now, what are they 
doing with those clean batteries that they find, like you did those 158 
that are not quite as active as they were? What are they doing with 
those ? 

Mr. Cunntncuam. They are stored in a warehouse. 

Senator Smatuers. They just bring them in and store them ? 

Mr., CUNNINGHAM. Yes, sir. 

Senator Smatruers. And what do they do, buy a new battery and 
put it in this ship? 

Mr. CunntncHAm. No; these batteries are being removed from in- 
active craft that come back from overseas, all different types of craft. 
They are put up for wet storage. The smaller vessels, up to 50 feet 
are put in dry storage. 

The Cuarrman. In other words, these are what is now termed “sur- 
plus vessels” ? 

Mr. CunntncHam. Excess; yes, sir. 

‘The Cramman. Excess vessels; surplus or excess. They are no 
longer in use? 

Mr. Cunninonam. That is correct. 

The Ciamrman. You remove the battery in order to salvage the 
battery, and you put that in the battery warehouse ? 

Mr. Cunntncuam. We store them in a warehouse. 

The Crarmman. But as long as they are sulfated and will not come 
up to a normal reading 
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Mr. CunnincuaM., No, sir; I didn’t say they were sulfated because 
we do not have the opportunity to get around to checking all those 
batteries. 

The Cuatrman. Then what I am getting at here is: Are new bat- 
teries being purchased, going into service, where a battery failure 
occurs ? 

Mr. Cunnincuam. No. So far, we haven’t had to do it yet; but we 
have orders to use batteries out of the battery shop when we need a 
replacement. 

The Cuarrman. Do you think that you could save the Government 
money in those salvaged batteries if you added the additive ? 

Mr. Cunnincuam. Yes; I believe that the batteries in the ware- 
house now will slowly be deteriorated in another 6 months to a year, 
and they will only be worth junk for lead. 

The Cuamman. Would a battery deteriorate slower if you put the 
additive in? 

Mr. Cunntnouam. I am under that impression. 

The Cuarrman. That is your strong conviction; that, from past 
experience and observation, the battery would deteriorate slower if it 
was treated with the AD-X2¢ 

Mr. Cunnrneuam. Yes, sir; it,is my opinion that it will eliminate 
sulfation, which plagues the battery. 

The CHarrmMan. And when a battery is oversulfated, then that 
destroys the battery? 

Mr. Cunntnouam. Yes, sir. It is useless then. 

The CuarrMan. Do you get new batteries that are oversulfated ? 

Mr. CunNINGHAM. Yes, sir. 

The Cuarman. Is that very often? 

Mr. CunnincuaM. On this classified material; yes. 

The CHarrman. Then if in the event that you get a new battery 
that is highly sulfated, do you return it to the manufacturer ? 

Mr. CUNNINGHAM. No. We are just getting deeply involved. I 
have already been jerked on the carpet once for classified material. 
I don’t like to get involved. 

The Cuarrman. You don’t want to get involved. 

Mr. CunnincuaM, This is happening right now. 

The Cuarrman. You mean it is happening right now that new bat- 
teries come in that are highly sulfated ¢ 

Mr. CunnincHam. Yes, sir. 

The Cuarrman. What happens to such a new battery ? 

Mr. Cunnrncnam. Like I say, we send it back to where it came 
from. 

The Cuarrman. Now, then, where does that go when you send it 
back to where it came from ? 

Mr. Cunntncuam. I imagine it goes back to the manufacturer, 
although in some cases the batteries were sent to a local battery com- 
pany, were cycled and charged. I have asked for at least three cyclings 
of all batteries received, and the specific gravity and the voltage read- 
ing on all the batteries before we accept ‘them. 

‘Senator SaaTHERS. May I ask a question right here? 

As I understand it, these batteries that you are getting back now 
come from ships which are declared excess, and so you put the batteries 
away just in storage; is that correct? 

Mr. CunnincHam. Yes, sir. 
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Senator Smatuers. Now, is that what happened with the 158 bat- 
teries? Were they off ships that were in excess ¢ ; 

Mr. CunnincHam. No, sir. They were active craft which are still 
in operation, with the exception of a few which have been declared 
excess. Now, the ones that have been declared excess, those batteries 
have been removed and are now sitting in the battery shop in a 
serviceable condition. 

Senator Smatuers. What is happening to the batteries which are 
on active ships? 

Mr. Cunnincuam. That is what I said. Up until January of 1951, 
100 percent were still in use. September of 1952, 28 percent, or 44 
of the batteries had to be removed through mechanical failure. 

Senator Smaruers. Did you substitute brand new batteries there? 

Mr. Cunnincuam. In some cases batteries were taken out of the 
warehouse, the storage, from other inactive craft that the batteries 
were stored there for and placed in the vessels. The conditions of 
those batteries I don’t know now. 

Senator Smatuers. You don’t draw any connection between the 
change in your jobs and the use of this AD-X2. 

Mr. CunnincHam. No; because we had a little politics up at that 
time between transports and the Army with small craft up to 300 feet. 

Senator Smatuers. I didn’t follow you. Because of what? 

Mr. Cunnrnonam. Of the mixup at that time between when the 
transports were going to be turned over to MSTS, Navy. 

Senator SMatuers. Is your answer to my question “No”? 

Mr. Cunntnouam. No. 

.Senator SparKMAN. You mean yes, it is “No”? 

The Cnrarrman. Is this your prepared statement right here, Mr. 
Cunningham? It is a part of the record as an affidavit. Therefore, 
it need not go in the record at this time. 

That is all the questions, Mr. Cunningham. 

Mr. Emerson Blum. Mr. Blum, you will raise your right hand. 
Do you swear that the testimony you are about to give pertaining 
to the matter now before this committee is the truth, the whole truth, 
and nothing but the truth, so help you God? 

Mr. Buvum. I do. 

The CaatrmMan. You may be seated, and proceed. 

Mr. Buium. I wish I had a shot of that AD-X2 right now. 

The Cuarrman. You look as if you are all right, sir. 

All right, Mr. Blum, you may proceed in your own manner and 
tell this committee what you know about AD-X2. First, let me ask, 
are you any relative of Mr. Ritchie, the manufacturer ? 


TESTIMONY OF EMERSON BLUM, FOREMAN, BATTERY SHOP, ORD- 
NANCE DEPARTMENT, BENICIA ARSENAL, BENICIA, CALIF. 


Mr. Brum. No, sir. 

The Carman. Of his family? 

Mr. Bium. No, sir. 

The Cuamrman. Have you ever been employed by Mr. Ritchie? 
Mr. Buum. No, sir. 

The Cuatrman. Have you ever received a commission for the use 

of the powder in any manner. 
Mr. Bium. No, sir. 
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The Cuatrman. So you have absolutely no interest ? 

Mr. Bium. None whatever. 

The Cuarrman. Now, you are employed by whom? 

Mr. Bium. I am just a civilian employed by the civil service, 
Ordnance Department. 

The Cuarrman. In the Ordnance Department? 

Mr. Brum. That’s right. 

The Cuairman. And you are working where? 

Mr. Brum. Benicia Arsenal, Benicia, Calif. 

The Cuairnman. How long have you been employed as a civil-service 
employee ? 

Mr. Bium. I have been at the arsenal about 1014 years. 

The Cuarrman. What is the nature of your work? 

Mr. Bium. Foreman of a battery shop. 

The Cuarrman. Foreman of a battery shop? 

Mr. Brum. That’s right. 

The Ciu.rmMan. How many years have you been foreman of that 
battery shop? 

Mr. Brum. Since November 1944. 

The Carman. How many batteries does this shop normally 
handle in a day’s service ? 

Mr. Brum. Well, it is pretty hard to break down by days because 
some days you do not have many and other days you have an awful lot. 

The Crairman. How many would you estimate? 

Mr. Brum. But I would say that we handle around about 300 a 
month, that is, actually charged batteries issued out; but we handle 
much more than that. 

The CHamman. You may proceed, sir, and tell us what you want to 
tell us. 

Mr. Brum. Well, in the first place, I am not a scientist and I am 
not a doctor and I am not a mathematician or a technician. Iam just 
an ordinary working guy, and I first met Mr. Ritchie, 1 believe, some- 
time during the summer of 1947. 

The CHamman. How did you meet him? 

Mr. Bium. He was brought over and introduced to us by a lieutenant 
colonel of Ordnance. He brought him over and he had this thing 
they called Protecto-Charge at that time, so we got to talking about it, 
and he told me what it would do and what it wouldn't do, and I 
laughed at him. I told him if he had something like that, why didn’t 
he just take the plates out and throw them away and fill the thing up 
with water and take off, because I didn’t believe it. I’ve been mixed up 
with batteries for quite a while, not directly—sometimes directly. 

So he said, “Well, here, you might as well take a box and try it,” 
so I am like a kid with a new toy. I did, and what I found out con- 
vinced me that AD-XQ, as you call it now, was all right. 

The Cuamman. What battery? Was that in your personal car? 

Mr. Brum. No, sir; it was an Ordnance battery. 

The Cuarrman,. You put that in an Ordnance battery ? 

Mr. Buum. Yes, sir. 

The Cuamman. What was the condition of the battery at the time 
that you put this in the battery? 

Mr. Bium. Well, I used it in lots of them in every condition that 
you can think of. I got batteries from overseas that were dry. I don’t 
know how long they were dry. I had no way of telling. They were 
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just dry, and I just put some acid in; I would imagine a weak solution 
of acid. I didn’t make it 1.270 or 1.275 or 1.280. I made it about 
1.240; put it on a charger; just poured the dope in and stirred it up. 
About 70 percent of those batteries came back to life. I don’t know 
how many I did it with. 

I did it with quite a number of them, and not only just the type that 
you speak of as an ordinary automobile battery, but I mean batteries 
out of LVT tanks, 386-ampere batteries, 12-volt AT batteries with 
200-amperes per hour, 120 batteries. and forklift batteries, little long 
forklift batteries; every kind of battery you can think of, even motor- 
cycle. 

The CHatrMan. Had you ever used any other kind of a battery 
additive before? 

Mr. Bium. I never had. 

The Crainman. You never had? 

Mr. Bium. I had read lots about it but I never had used any. 

The CHarrMan. You didn’t believe in it ? 

Mr. Buum. I did not. 

The Cnairman, But you used this, and what year was it when you 
first had any experience with it? 

Mr. Buium. In 1947. 

The CnairmMan, 1947? 

Mr. Buc. Yes. 

The Cuatrman, And are you still using it? 

Mr. Brum. No, sir. 

The Cramman. When did you cease to get the powder under 
requisition ¢ 

Mr. Buvom. I believe it was in February of 1949, if I remember cor- 
rectly, when I tried to requisition some more and was told I couldn’t 
get any more. 

The Cuairman. In 1949 you were told you could not? 

Mr. Bium. Yes, sir. 

The Cuairman. Do you recall the approximate dollar value that 
vou had purchased prior to the order that you couldn’t get any more? 

Mr. Bium. You mean why I couldn’t get any more? 

The Cuarrman. The question is about how much money had been 
spent to your knowledge in this powder, while you were purchasing it. 

Mr. Bium. That is something I couldn’t say, because I never saw 
the invoices. 

The Cuarrman. About how many packages do you think you used ? 

Mr. Buum. I guess I probably had 900 or a thousand, somewhere 
in that neighborhood. 

The Cuamman. Would that be the carton size? 

Mr. Brom. Carton size. I don’t know just how many packages 
were in it. 

The Cuarrman. They were the carton size? 

Mr. Biom. Packages; I mean; the little tiny packages, treatments. 

The Crarrman. You go right ahead and tell us further what you 
wish to tell us. 

Mr. Bium. Well, we had an old Dodge car there, a pickup, and I 
took one of those old batteries—I had no way of telling how old it 
was or anything else—and I treated this battery. I put it in this 
Dodge weapon carrier and I ran that battery down for 60 days, every 
day—ran it right down until it would not pull an ounce, killed it right 
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there, burned the starter up doing it. Every day I ran that down. 
That’s the equivalent, I think, to about 5 years or more use in an auto- 
mobile, because you certainly aren’t going to drag a battery down that 
much. 

The Cuarrmman. What made you do that? 

Mr. Buium. Just playing. I wanted to see what it would do. I 
wanted to convince myself, or somebody, myself more than anything 
else. 

The Carman. You mean that you were trying to determine it 
hefore you made application in all these batteries under your super- 
vision, whether the product had any value or not? 

Mr. Bium. I wanted to find out whether it was any good or not 
before they spent any money on it. 

The Cuarmman. If you had done that with a battery that had not 
been so treated, what would have been your frank opinion as to the 
effect on the battery ? 

Mr. Brum. I think it would have torn it apart. It would have 
burned up. 


The CuAmman. It would have burned it up and destroyed it? 

Mr. Brum. Yes, sir. 

The Crarmman. If it was your own financial responsibility to take 
care of all those batteries that come under your supervision, do you 
think that it would pay you to buy the product to put in those 
batteries? 

Mr. Bren. I do. 

The Cuarrman, Have you endeavored to obtain the compound in 
recent months? 

Mr. Buum. No, sir. 

The CuairMan. You were not able to make a purchase since the year 
1949 ? 

Mr. Brum. That’s right. 

The Cuareman. And you have endeavored at various times to get it ? 

Mr. Burm. I have. 

The CuarrmMAy. And you found that the batteries that had had that 
powder put in them gave better service even over the years from 1949 
on up until now than if thev had not been so treated ¢ 

Mr. Buum. Yes, sir. I don’t know just where all of those batteries 
have gone. 

The Cuatrrman. Do you believe that the Government would save 


money on their battery servicing in the event that they were using 
these compounds ? 


Mr. Brum. At the present time, yes, sir. 

The CuatrMan. Do you have many batteries now that you have 
under your supervision going into storage. and so forth, because of 
equipment being dry-stored or dead-stored ? 

Mr. Brum. Yes, sir, very much so. 

The Cuarrman. You have lots of that type of equipment? 

Mr. Brum. Lots and lots of it. We also have batteries coming in 
from overseas, Japan and Hawaii and Okinawa, every place you can 
think of. 

The Cuatrman. Into the thousands? 

Mr. Brum. Well, it would run up into the thousands, pretty close. 


T wouldn’t say just how many thousand, but there would probably be 
10 or 12 of them in the course of a year. 
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The Cuarrman. And you service them and then send them back out 

Mr. Bium. No, sir. 

The Cuarrman. They are put in storage? 

Mr. Buum. About 65 percent of them that come in to us are broken. 
Why they ship them to us I don’t know. They come in with broken 
cases, broken tops, piled on top of one another. Why they are done 
that way I couldn't say. 

The Cuairman. What do you do with them? 

Mr. Bium. They go to salvage. 

The CuarrMan. They are just junk? 

Mr. Bium. That’s right. They go to the salvage officer. 

The Cuatrman. When they are broke n, they go to junk. Anything 
that is serviceable you put back on the line? 

Mr. Buum. We put it back on the line, and if it doesn’t show up, 
why, out in the junk it goes. There is nothing we can do about it. 

The CHairman. But it is your honest opinion that you could save 
money if you were permitted to treat those batteries and reduce the 
sulfation; you would in that manner extend the life of the battery ? 

Mr. Buivum. I believe that we could save many by using it. 

The CHairnMan. Do new batteries come in to you? 

Mr. Bium. Yes, sir; lots of them. 

The ‘HAIRMAN. Do any of them come in highly sulfated ? 

Mr. Bium. They are now, sir. 

The Cuamman. How many are now highly sulfated ? 

Mr. Bium. Well, right at the present time I have got about 2,000 
new ones that came in, and I venture to say that they are all under a 
certain degree of sulfation. How bad, I don’t know. We have only 
run across about 200 so far in the last couple of months. 

The Cuairman. They are highly sulfated ? 

Mr. Buum. Yes, sir. 

The Cuamman. What do you do with them? 

Mr. Buum. They go to the junk yard, 

The CuarrmMan. You mean a brandnew battery ¢ 

Mr. Brum. That’s it. There is no repair to them. 

The Cusimman. You mean a brandnew battery that comes to your 
depot ? 

Mr. Brum. Yes, sir. 

The Cuamman. That has never been used ? 

Mr. Bium. Well, they have been used. 

The CHARMAN. I am now speaking about brandnew batteries, 

Mr. Brum. These are. These come in brandnew machines that are 
shipped from the eastern part of the United States out to California 
with batteries in them that have been brought to a full charge and 
probably used just to drive the machines into a car, into a flatcar., 

The Cuairman, What kind of a machine? 

Mr. Buum. Jeeps. 

The Cuarrman. Any other kind of equipment ? 

Mr. Brum. All other Ordnance equipment that comes with these new 
batteries. 

The Cuarrman. I mean jeeps and trucks? 

Mr. Buum. Yes, sir. 

The Cuairan. Any tanks? 

Mr, Buum. We haven’t run across any tanks yet. 
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The CuatrMan. But jeeps and trucks, and what other equipment? 

Mr. Bium. Well, that is most all that has come in now—jeeps and 
2 or 3 different types of trucks. 

The Cuatrman. And you say they come with batteries that are 
highly sulfated ? 

Mr. Buium. Yes, sir. 

The Cuamman. And when a battery is highly sulfated you can’t 
give it a charge? 

Mr. Bium. When they get too bad you cannot. 

The Cuamman. You cannnot, and you have had to jerk those bat- 
teries out of that brandnew equipment and put in a new battery ? 

Mr. Buum. Yes, sir: that’s night. 

The Cuatrman. And they go to the junkyard? 

Mr. Bucm. That’s right. 

The Cuarman. Do you think that the brandnew battery with an 
application of this compound would become serviceable ? 

Mr. Buum. Yes, sir. 

The Carman. You know you are under oath, sir. 

Mr. Buu. I don’t care; I still believe it. 

The Carman. You still have that strong knowledge and 
conviction ¢ 

Mr. Bum. T have. 

The Cuarrman. Because of your years of experience? 

Mr. Buum. That’s right. 

The CuarrmMan. That if you could make an application of this 
powder, ihat battery would come back into service ? 

Mr. Buum. Yes, sir. 

The Cuatrrman. And have you asked for the powder? 

Mr. Bum. I have. 

The Cuatrman. And they say it is not on your standard equip- 
ment and they deny it to you? 

Mr. Buum. No; they didn’t say it wasn’t on standard equipment. 
I have a boss. _I work under a boss just like anybody else, and I put 
my requisition in to him. He said they canceled it up on the hill; 
that’s all I know. 

The Cuatrman. He said they canceled it up on the hill? 

Mr. Buium. That’s all. 

The Cuarrman. But your honest, frank opinion is that you could 
save the life of that battery ? 

Mr. Bium. I know that I could. 

The Cuarrman, And put that battery back because it has only been 
in the vehicle for the length of time that it came from the factory to 
your Ordnance ? 

Mr. Bium. Yes, sir. 

The Cuairman. And most of that has been in railroad or steamship 
transportation ? 

Mr. Bium. That’s right. I wouldn’t venture to say that I could 
save every one, but I believe I could save 95 percent of them. 

The Cuarrman. Turn them back to a normal condition? 

Mr. Buium. Yes, sir. 

The Cuarrman. Any other questions? 

Senator Sparkman. For the sake of the record, when you say about 
their being stopped up on the hill, that refers to some place out there, 
doesn’t it, not this Hill? 
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Mr. Buium. That’s right. That’s God’s country up on the hill. 

Senator Sparkman. What causes these new batteries to be sul- 
fated—just standing without being used ¢ 

Mr. Brum. That’s right. They acid them up, brought them to a 
full charge, put them in a vehicle and shipped them. Coming out that 
distance under a hot sun, the water dries out of them, the plates sulfate, 
and that’s all there is to it. 

Senator SparkMan. If they are going to ship those things and not 
drive them, why don’t they let the battery stand until it reaches you? 

Mr. Bium. I don’t see why they don’t ship dry-charged batteries 
and let us put the acid in at the point where the vehicle is going to be 
driven. They have them, but they don’t ship them. 

Senator SparKMAN. Have you asked for that? 

Mr. Bium. Well, I am not anybody to tell them about how they 
are going to get their vehicles on contract. They get them over here 
in Detroit, or some place like that. You can’t tell those big engineers 
anything, jist a little fellow like me. 

Senator Sparkman. That’s all. 

The CrarrmMan. Senator Duff? 

Senator Durr. Do you think it would be highly beneficial and 
profitable for the Government to allow you to use this AD-X2? 

Mr. Buu. I certainly do. One reason that I am so convinced of 
this: I don’t have any, but I would sure like to have some to try it on 
these new batteries that we are getting in. These little 12-volt bat- 
teries that fit in these jeeps have a very thin plate, and they charge 
at a very low amperage rate; 214 amperes is all you can charge them. 
You put 3 amperes on them and they get hot. You have got to charge 
them very slow and easy. 

They are tricky, and it takes about 60 hours of that 214-ampere 
charging to bring 1 of them up, and you can test them hour after 
hour, and hour after hour, and they will show a practically dead 
gravity, and all of a sudden in 30 minutes they are up just like that, 
finished. They come up with a bang. Why, I don’t know. 

They are built just like any other battery, only they have very, 
very thin plates, and they sulfate very easily and they fall apart very 

easily. 

The Carman. Do you think that that powder would keep them 
from sulfating ? 

Mr. Buum. I am positive that it will. 

The Cuarrman. And you think that they would not fall apart as 
readily ? 

Mr. Brion. No, sir; I do not. 

The CuarrmMan. You do not? 

Mr. Bium. No, sir. 

The Crarmman. Senator Smathers? 

Senator Smaruers. No questions. 

The Cratmman. Those are all the questions we have for you, sir. 

Mr. Buium. Thank you, sir. 

The Cuarrman. We will meet tomorrow morning in room 457, and 
we will start with Dr. Harold Weber of the Massachusetts Institute of 
Technology. 

(Whereupon, at 5:45 p. m., the committee recessed, to reconvene 
at 10 a. m., Thursday, June 25, 1953.) 
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THURSDAY, JUNE 25, 1953 


Untrep States SENATE, 
SeLect CoMMITTrEE ON SMALL BustNEss, 
Washington, D. C. 

The committee met, pursuant to recess, at 10:05 a. m., in room 457, 
Senate Office Building, Senator Edward J. Thye (chairman) pre- 
siding. 

Present: Senators Thye (chairman), Ferguson, Sparkman, Gil- 
lette, and Smathers. 

Also present: Robert A. Forsythe, chief counsel; Blake O’Connor, 
professional staff member; and William D. Amis, investigator. 

The Cuarrman. The committee will please come to order. If Dr. 
Weber will move up to the table here and take that chair at the end 
of the table, we will proceed. Good morning, Doctor. 

Dr. Wezser. Good morning, sir. 

The Cuatkman. Dr. Weber, we will want to swear you in. Do you 
swear that the testimony you are about to give pertaining to the 
matter now before this committee is the truth, the whole truth, and 
nothing but the truth, so help you God ? 

Dr. Werner. I do. 


TESTIMONY OF DR. HAROLD C. WEBER, PROFESSOR OF CHEMICAL 
ENGINEERING, MASSACHUSETTS INSTITUTE OF TECHNOLOGY, 
CAMBRIDGE, MASS. 


The Cuarrman. Dr. Weber, it has always been customary for the 
witness to proceed in his own manner. You may either make a verbal 
statement or you may read your prepared statement. I hope that 
we will refrain from asking you any questions until you have com- 
pleted your statement, and then we will proceed to ask all the ques- 
tions that the committee members have. 

Dr. Weser. With your permission, Mr. Chairman, I would like to 
read a statement which I have brought with me. 

The CuarrmMan. You may proceed. 

Dr. Weszer. This is a statement from the office of the provost of the 
Massachusetts Institute of Technology, and it is a statement to the 
Select Committee on Small Business of the United States Senate, 
and it is addressed to the attention of the chairman, the Honorable 


E. J. Thye: 


This statement has been prepared to accompany testimony of Dr. Harold 
©. Weber before the Select Committee on Small Business for the purpose of 
clarifying tests made at the Massachusetts Institute of Technology on. a bat- 
tery additive know commercially as AD-X2. 
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1. On October 8, 1952, a letter was addressed by Mr. Blake O’Connor, staff 
member of the Select Committee on Small Business, to Dr. J. A. Stratton, vice 
president and provost of the Massachusetts Institute of Technology, requesting 
on behalf of Senator Sparkman, the committee chairman, that MIT make 
available space, facilities, and personne! for laboratory tests of a lead storage- 
battery additive known commercially as AD-X2. A copy of Mr. O’Connor’s 
letter is attached. 

2. On the same date, Mr. O’Connor wrote to Prof. Harold C. Weber of the 
department of chemical engineering at MIT, pointing out that additional tests of 
AD-X2 were needed and expressing the hope that he would offer his services to 
conduct such tests, analyze the findings, and report them to the committee. 

3. For some time previous to the receipt of these requests Professor Weber 
had served without fee as a consultant to the Select Committee on Small Business 
in connection with battery additive AD-X2. During this period Dr. Weber kept 
the administrative officers of the institute fully informed of his services to the 
committee and acted with their full knowledge and approval. 

4, It is contrary to the general policy of MIT to permit the use of its facilities 
for the evaluation of commercial products. Both Dr. Weber and the adminis- 
trative officers of the institute were aware of the controversial history of the 
battery additive problem and were, therefore, particularly reluctant to engage 
in an investigation of this character. It was, however, our understanding that 
the proposed tests were for the purpose of shedding additional light on technical 
aspects of the problem and that MIT was not expected to endorse or condemn the 
commercial value of the product. The request was made by a select committee 
of the United States Senate and the institute was informed that no funds were 
available through which the services of a commercial testing laboratory might 
be engaged. In view of these facts, MIT concluded that it was obligated to place 
its facilities at the disposal of the committee and Professor Weber agreed to 
contribute his own services in connection with the tests. A copy of the letter 
of acceptance addressed on October 9 to Mr. O'Connor is attached. 

5. The first suggestion on the part of the committee that additional tests 
were desirable and that MIT might be asked to undertake them appears to have 
been made informally at a conference in Washington on September 29, 1952, 
attended by representatives of the Senate Committee on Small Business, the Post 
Office Department, the Department of Justice, the Bureau of Standards, and the 
manufacturer. Dr. Astin was present at this conference and Dr. Weber came 
away with the impression that Dr. Astin concurred in the usefulness of further 
tests and that the Bureau would not object to sending an observer in case MIT 
should agree to perform the work. However on October 21, 1952, the institute 
was informed by Mr. O’Connor that the National Bureau of Standards did not 
care to participate. At this time Mr. O’Connor asked that the institute proceed 
with the tests without participation by the Bureau of Standards. 

6. The investigation conducted by Professor Weber and his colleagues was 
completed early in December 1952 and the contents of the report were discussed 
with institute authorities. On December 16 two copies of the report were for- 
warded to the chairman of the Select Committee on Small Business together with 
a letter of transmittal from Dr. Stratton. This letter points out that no rec- 
ommendations are included in the report and that it contains no definitive 
conclusions with respect to the commercial value of the product. A copy of the 
letter of transmittal is attached herewith. 

7. The tests performed by Dr. Weber at the institute were intended to clarify 
certain questions that had arisen in earlier discussions and to add additional 
evidence on the behavior of lead-acid storage cells that had been treated with 
AD-X2. MIT did not agree to evaluate or interpret the tests made by other 
agencies. Thus, on October 30, 1952, a request was made by Mr. O’Connor that 
the institute furnish the committee with a brief report on the technical value of 
test procedures previously conducted by the Navy Department, Bureau of 
Ships; the Signal Corps Engineering Laboratories; the Chief of Ordnance, 
Department of the Army; and Wright-Patterson Air Force Base. This request 
was acknowledged by Mr. M. G. Kispert, executive assistant to the president, on 
November 6, 1952, with the regret that the institute was unwilling to criticize 
specific tests by other groups. A copy of Mr. Kispert’s letter is attached. 

8. Since the institute’s services had been performed on behalf of the committee 
and since our activities had been confined wholly to a set of measurements which 
were recorded in our report and which we assumed would be made public by 
the committee in due course, we have acted consistently in the belief that all 
public statements on the subject should emanate from the committee. The in- 
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stitute released copies of the report and the letter of transmittal only after 
they had become public documents. 


I would like, if I may, sir, to skip the next 8 or 10 lines, since they 
are merely an institute statement as to the competency of the people 
running the institute tests. It will be included in the report, but I 
don’t think they are too important to be read at this time. 

The CHairMan. Well, that is entirely your decision, Doctor. As I 
stated, you may present your statement in any manner you wish. 

Dr. Werner. I wanted to warn you that I am omitting a few lines 
here. 

I would like to read the last part of this paragraph, however. 

To the best knowledge and belief of the institute, neither Dr. Weber nor any 
of his associates received any compensation directly or indirectly in return for 
their services to the Senate committee nor did they have any financial interests 
in the product tested or in any similar product. 

It is signed by J. A. Stratton, vice president and provost, Massachu- 
setts Institute of Tec hnology, and it happens to be dated April 2 3, 1953, 
at Cambridge, because we thought these hearings would occur at an 
earlier date. 

The Cuarrman. Doctor, did those lines that you omitted reading 
pertain to you in person ? 

Dr. Wexer. They pertain to me in person. 

The Cuatrman. And that is the reason you did not desire to read it ? 

Dr. Weber. That is right; they pertain to me and my associates. 

The Cnairman. Fine, sir. 

Dr. Werner. I will make this document a part of my testimony. 

(The letters referred to follow :) 


UNITED STATES SENATE 
SELECT COMMITTEE ON SMALL BUSINESS 
JOHN SPARKMAN, ALA., Chairman 
OcToser 8, 1952. 
Dr. JuLiIus STRATTON, 


Provost, Massachusetts Institute of Technology, 
Cambridge, Mass. 


Dear Dr. Stratton: For the past 3 months, as you know, this committee has 
been working with the National Bureau of Standards in an effort to determine 
the merits of a specific lead storage-battery additive known conmercially as 
Battery AD-X2. This additive is produced by Pioneers, Inc., 2411 Grove Street, 
Oakland, Calif. 

As you know, there has been a considerable difference of opinion over the merits 
of battery additives in general. This committee feels that in fairness to the 
producers of additives, all of whom are small-business men, as well as in fair- 
ness to the motorists using such products, that the question of the efficacy of 
battery additives should be determined once and for all. 

In the opinion of several competent observers, the most recent testing of bat- 
tery additives at the National Bureau of Standards proved inconclusive. This 
committee feels that additional tests would be of great help in solving this prob- 
lem, especially if they were to be carried out in a laboratory which would be 
capable of taking a fresh approach to the problem. 

The purpose of this letter, therefore, is to ask you if it would be possible to 
have such tests conducted at MIT, using the institute’s space and facilities and 
the necessary personnel. I might say that the reason why the committee has not 
enlisted the help of a commercial laboratory is because it does not have funds for 
this purpose. 
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If MIT could see its way clear to cooperate with the committee in this study, 
I can assure you that Senator Sparkman, as well as other members of the com- 
mittee, will be deeply grateful. 
With best wishes, I remain, 
Sincerely yours, 
(Signed) BrLAake O’Connor, 
Professional Staff Member. 





MASSACHUSETTS INSTITUTE OF TECHNOLOGY, 
OFFICE OF THE Provost, 
October 9, 1952. 
Mr. BLAKE O’CONNOR, 
Professional Staff Member, 
Select Committee on Small Business, 
Washington, D. C. 

Dear Mr. O'Connor: Professor Harold Weber, of our Department of Chemical 
Engineering, has informed me of recent discussions with the National Bureau of 
Standards on the merits of storage-battery additives and of the specific qualities 
of the additive produced by Pioneers, Inc., to which you refer in your letter of 
October 8. 

Professor Weber has made it clear that he has no interest in this matter other 
than that of determining the technical facts and of rendering a public service 
through your committee. I understand that he has indicated his willingness to 
undertake a new series of tests in an attempt to resolve the controversial tech- 
nical points. 

I can assure you on behaif of MIT that the institute desires to employ its 
facilities as fully as possible in the public interest, and we should be particularly 
pleased to make them available on a problem of concern to Senator Sparkman’s 
Committee on Small Business. Accordingly I have informed Professor Weber 
that he may draw freely upon our laboratory services and facilities in the course 
of his tests. 

Sincerely yours, 
J. A. STRATTON, 
Vice President. 





MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
OFFICE OF THE PRESIDENT 


NoveMser 6, 1952. 
Mr. BLAKE O’CoNNoR, 
Professional Staff Member Select Committee on Small Business, 
United States Senate, Washington, D. C. 


Dear Mr. O'Connor: In Dr. Stratton’s absence, I am replying to your letter of 
October 30, 1952, in which you ask MIT to evaluate four tests that have been 
made by governmental agencies with Battery AD-X2. 

We have considered your request very carefully here‘at the Institute and 
have reluctantly concluded that it would be better for us not to criticize specific 
tests by other groups. We, of course, are very happy to be performing inde- 
pendent tests on the battery additive, the results of which, as you know, will be 
made available to your committee. 

Yours sincerely, 
M. G. Krspert, 
Executive Assistant. 
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


OFFICE OF THE PROVOST 
DeceMBER 16, 1952. 


Mr. BLAKE O’CONNOR, 
Professional Staff Member Select Committee on Small Business, 
United States Senate, Washington, D. C. 

Dear Mk. O’CoNNOR: This airmail letter is to advise you that we have this 
day transmitted two copies of the report prepared by Professor Harold C. Weber 
concerning the effect of Battery Additive AD—X2 on lead acid batteries. Fol- 
lowing your suggestion we have entrusted these reports to Mr. Goodwin who 
will deliver them personally to you in Washington. 

There are certain points concerning these tests which I should like to empha- 
size. 

We are making the results of the tests available solely to the Select Committee 
on Small Business. MIT will make no public statement in connection with this 
investigation. 

As you know, this work was undertaken by MIT upon the request of your 
committee and, while we were reluctant to become involved in a controversial 
issue, we felt that we should make our facilities available to you in the public 
interest. All expenses in connection with these tests were covered by MIT. 
The MIT staff members who worked on the tests received no compensation from 
any source, and they have no financial or consulting interest in the product 
tested or in other similar products. 

I would point out further that there are no recommendations included in the 
report, nor did our group arrive at any definitive conclusions with respect to 
the commercial value of the product. The report sets forth the results of very 
careful laboratory tests, and these results have been corroborated and analyzed 
statistically. 

Four copies of the report have been prepared, two of which are being sent to 
you and the other two will remain here at MIT. 

Professor Weber has gone to great pains and a considerable personal sacri- 
fice in time to conduct a thorough, competent, and completely nonpartisan in- 
vestigation of the effects of product AD—X2 on lead acid battery cells. We hope 
that the report will contribute to the important work of your committee. 

Very sincerely yours, 
J. A. STRATTON, 
Vice President and Provost. 


Dr. Weser. I think, in the interest of brevity and clarity, it might 
be well if I stated the fundamental differences, if any, between the 
positions taken here by the Bureau of Standards and myself and the 
other MIT scientists involved, and I would like to read a statement 
covering that issue. 

It is my opinion that the fundamental difference can be simply 
stated. The following facts briefly summarize the present status of 
this question : 

1. The Bureau of Standards conducted laboratory tests comparing batteries 
treated with AD-—X2 with others not treated. In a report issued by the Bureau 
July 11, 1952, covering these tests, it is stated that, and I quote, “No statistically 
significant indication of any real difference was found between treated and un- 
treated batteries.” 

2. A set of laboratory tests of a different type from those performed by the 
Bureau was carried out at MIT comparing treated with untreated cells. 

Senator Smaruers. I did not get that. What was that first point 
you made? Would you read that over again, please? I did not get it. 

Dr. Werner. Yes. 


1. The Bureau of Standards conducted laboratory tests comparing batteries 
treated with AD—X2 with others not treated. 

Am I going too rapidly ? 

Senator Smaruers. No; that is fine. I did not know whether you 
had done this or who had done it. 
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Dr. Weser. No; the Bureau. 
The Cuamman. There was a little disturbance in the chamber. 

Dr. Weser. Am I reading loud enough ? 

The Cuamman. You are reading very well. There was a little dis- 
turbance in the chamber for just the time you read that sentence. 

Senator Smaruers. He reads clearly and has a fine voice. 

Dr. Werner. I will finish No. 1 again. [Reading:] 


In a report issued by the Burean on July 11, 1952, covering these tests, it is 
stated that “No statistically significant indication of any real difference was 
found between treated and untreated batteries.” 

2. A set of laboratory tests of a different type from those performed by the 
Bureau was carried out at MIT comparing treated with untreated cells. In 
these tests statistically significant differences were found between treated and 
untreated cells. I believe the Bureau agrees with MIT that such differences were 
found. 

8. It is the Bureau’s position that, based on these laboratory experiments, 
AD-X2 is without, and 1 quote, “beneficial effect on the properties or performance 
of batteries.” 

4. It is the position of the MIT group that no conclusions can definitely he 
drawn as to the commercial utility of AD-X2 or lack of it, based on the MIT 
experiments, and that the drawing of definite conclusiqns based on limited labo- 
ratory experiments as to the commercial utility of AD-X2 is not justified. 

Now, a direct and independent way to determine the commercial 
utility of AD-X2 as a battery additive is carefully and impartially 
to examine into the records pertaining to its commercial use. 

There is one other matter that I would like to clarify. It has been 
stated that the MIT tests were not normal tests, normal in the sense 
of ordinary battery operation, and the chief criticism that had been 
directed against the tests, as far as my knowledge by attendance of 
this hearing goes, is that the electrolyte used in the batteries was too 
dilute, far more dilute than would have been found in normal battery 
operation. 

I would like to quote from page 11 of the printed copy of the MIT 
report in this connection : 

Since the cells_chosen for test were sulfated, there was some question as to 
what electrolyte should be added to the cells. In practically every case, if the 
cells still contained the original electrolyte— 
now, the next word that I should quote is “and” but I am changing 
that to “with” because I believe the sentence is unintelligible unless 
T do change that “and” to “with” and so, perhaps, I will go back and 
reread the paragraph with that “and” changed to “with”— 


Since the cells chosen for test were sulfated, there was some question as to 
what electrolyte should be added to the cells. In practically every case, if the 
cells still contained the original electrolyte with the sulfate which would be 
released from the plates on complete charging, a sufficiently high gravity would 
he attained to meet the manufacturer's specifications. In such cases, only dis- 
tilled water was added to make up the electrolyte level. Where the cells con- 
tained none of the original electrolyte, the general procedure of adding a sulfuric 
acid-water electrolyte of 1,100 gravity was followed. Had these cells been fully 
charged, it is quite probable that eventually the gravity of the electrolyte would 
have exceeded the manufacturer’s specifications. and it would have been neces- 
sary to withdraw electrolyte and substitute distilled water. In none of the tests 
was charging carried far enough to make such an adjustment necessary. 


Now, you will note the paragraph says that the general procedure 
was 

Senator SmatnHers. Mr, Chairman, may T ask a question? 

The Cratmrman. At the commencement of these hearings I expressed 
a hope that the committee would permit Dr. Weber to make his total 
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statement, and then we would proceed to question him, because the 
first day’s experience was that the questions came from everyone and 
the statement was never completed, and that is the reason why I would 
like to defer all questions. 

Senator Smatuers. I just have one question which I think would 
help all of us understand you. When you say “manufacturer’s spe- 

ifications” you mean the manufacturer of AD-—X2 or the battery 
manufacturer ?¢ 

Dr. Weser. No, I meant the battery manufacturer’s specifications. 

Senator Smaruers. That is all I wanted to ask—the battery manu- 
facturer. 

Dr. Wexner. The statement I have just read says that the general 
proc edure was—there was one exception to the general ce te 

here was 1 battery made up of 4 cells which we made by sawing 
apart a single cell, hoping to get 4 smaller cells of more uniform past 
history in that way. That was rather early in the experimental work, 
and it is true that, in that 1 battery of 4 cells which we made up that 
way, distilled water only was added, and that is so stated in the 
report. 

There were 26 cells to which we added 1.100 acid, and of all the 
cells tested, 56, 1 believe, some of which had to be discarded, the 
others had enough original electrolyte so we were in a quandary as 
to what to do, and to those we added distilled water to bring the 
liquid up to the proper level. 

I feel quite sure that the procedure is quite normal in the charging 
of a storage battery. That is all I have to say, Senator. 

The Cuatrrman. That completes your statement? 

Dr. Weser. That is correct; yes, sir. 

The Cuarrman. Doctor, in order that we may have a better record 
of your qualific a what year did you finish college? 

Dr. Wener. I graduated from MIT with a bachelor’s degree in 1918, 
but because of my war service the degree was not awarded to me until 
1919. 

I received a doctor’s degree from the Swiss Federal Institute at 
Zurich, Switzerland, in 1935. 

The Cuarrman. You majored in what? 

Dr. Werner. I majored in applied chemistry. 

The Crarrman. You have been an instructor in that field as a 
college professor for how many years? 

Dr. Werner. Since 1921. 

The CrramMan, 1921? 

Dr. Weser. That is correct. 

The Craimrman. Your present position with MIT is what? 

Dr. Weser. My present position is professor of chemical engineer- 
ing. 

The Cnatrman. You ran a test on those batteries to satisfy yourself 
that the product either had some beneficial effect on the battery or 
did not. After you had completed this test, were you satisfied that you 
had done everything within your power and within your ability to 
give the product a fair test ? 

Dr. Werner. I certainly did. 

The Cnairman. It was your confirmed opinion that the product 
did have a beneficial effect on the battery ? 
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Dr. Weser. I would like to quote from the report in answering that 
— Dr. Stratton, in the letter of transmittal which accompanied 
the report, commenting on the report says: 


I would point out—— 


The CuarrMan. Before you commence, Dr. Weber, let us have a 
history of Dr. Stratton. 

Dr. Wezer. I am not sure how much of a history I can give you of 
Dr. Stratton. Dr. Stratton is a physicist who was formerly a profes- 
sor, I believe, in the physics department at MIT, but now is the pro- 
vost or vice president of the Massachusetts Institute of Technology. 
He is the second highest ranking administrative officer. 

The CuHatrMan. He is the second highest ranking administrative 
officer of MIT? 

Dr. Weser. That is right; he comes after the president. 

The Cuarrman. And this is his report? 

Dr. Weser. No; the report is the report that I made and has been 
referred to so often as the MIT report. 

The Cuarrman. Yes. It is a report that Dr. Stratton released on 
the MIT investigation ? 

Dr. Weser. No; this is the letter of transmittal which accompanied 
the report on the MIT investigation. 

The Cuarrman. I see. You may then continue. 

Dr. Weser. I thought it would be pertinent to add his remarks 
concerning the report, as well as my own, which I will read from 
the report. 

The CrHatmrMan. Fine, sir. 

Dr. Weser (reading) : 

I would point out further that there are no recommendations included in 
the report, nor did our group arrive at any definitive conclusions with respect 
to the commercial value of the product. The report sets forth the results of 
very careful laboratory tests, and these results have been corroborated and 
analyzed statistically. 

The CuHatrman. Did that complete your statement? 

Dr. Weser. No; I have others I would like to read. 

The CuarrMan. Well, we will wait until you find them. 

Dr. Weser. On the first page of the report on the recommendations, 
“None, since the purpose of this work was to establish facts.” 

I thought I had these all marked yesterday. 

The CrHatrman. Doctor, you have been present at these 4 days of 
hearings, have you not? 

Dr. Weser. Yes. 

The Cnarrman. We are trying to determine whether this product 
has merit or not. 

Dr. Weser. Yes. 

The Cuarrman. I will say further, Doctor, that I have absolutely 
no interest in the product, only as a Member of Congress who is trying 
to determine whether a businessman should have an opportunity or 
whether that opportunity should be denied the businessman, because 
of a finding of a Federal agency. 

In your opinion, are laboratory tests the final word in testing such 
a product as a battery additive? 

Dr. Weser. No. I would like to read you a section from the report 
that discusses that particular point. At page 10, a special paragraph 
was inserted in the report, and I would like to quote that paragraph: 


ad ee shaped bitte Al 














BATTERY AD—X2 


Oo 
“J 
or 


LIMITATIONS OF LABORATORY RESULTS 


The difficulty of duplicating in the laboratory results obtained in the field is 
well recognized in engineering work. The laboratory evaluation of a material 
such as AD-X2 is further complicated by the great variation in the samples 
subjected to tests, even though every effort be made to so select test units 
as to minimize such variation. Usually, an evaluation of how a product will 
act under field conditions can be obtained only after extensive laboratory 
experimentation. Even after such experimentation, it is common practice in 
engineering work to subject products to field tests. How a given innovation 
will perform under use conditions is the true test of its worth. For this reason, 
laboratory findings must be supplemented by field-use data if a true evaluation 
is to be obtained. 

The Cuarrman. In other words, after a test has been run on a 
battery for, say, several weeks, if you were to take the battery down 
and examine the plates specifically with your scientific knowledge 
of the battery-plate construction, you do not think that you could 
read from what you see on the plates all the effects, whether they be 
beneficial or detrimental to that battery construction—you do not 
think you could read it all from a laboratory test? 

Mr. Weer. I think it would be dangerous to. 

The CHarMan,. You say it would be dangerous? 

Dr. Wezer. Yes. 

The Cuamrman. What do you mean by “dangerous,” as an injustice 
to the manufacturer or an injustice to the sc ientific field on the basis 
that you may arrive at wrong conclusions? 

Dr. Weser. On the basis of the scientific conclusions, because you 
won’t be sure you have run all the laboratory tests of the different 
types that should have been run to have duplicated the use conditions. 

The CuamMan. Do you think it is possible for a product to fail 
in the laboratory test and still be successful in the field, in the desul- 
fation of the battery ? 

Dr. Wener. I didn’t get the last part of your question. 

The Cramman. The question is, Do you think that it would be 
possible for the product really to fail in the laboratory test and still 
have some beneficial effect on a battery in its regular normal field 
operation ¢ 

Dr. Wezer. I would think that would be possible. 

The CuarrMan,. You think it could be possible? 

Dr. Weser. It could be possible. In fact, some of the results I have 
obtained, I believe, can be interpreted either as benefits or not. 

The Carman. Well, one of the injurious things to a storage bat- 
tery is the fact that a battery will become sulfated. Understand now, 
[ know nothing about a battery, but I have listened to the technical 
explanations, and from what I have read, a battery becomes highly 
sulfated; that has a deteriorating effect on the battery. It has a ten- 
dency to break a battery down so that the cells in it do not perform as 
well as if that battery were not in a high state of sulfation. 

Do you think that in a laboratory test you might not discover such 
sulfation in a period of, say, a few weeks, whereas out in the field, in a 
period of months, under a constant operation, with an intake of elec- 
trical current. from the generator and a giveoff to the mechanism 
that it is furnishing electricity to, that you would find the battery 
becoming sulfated ? 

Dr. Weser. Well, certainly if the laboratory tests were not of the 
proper type to detect the sulfation, you certainly wouldn’t detect it 
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in the laboratory; and it might be that, even if the tests were of a type 
that you thought would detect sulfation, you still might not detect it 
in the laboratory. 

The Cnuairman. Do you think then that it is highly desirable not 
only to have a laboratory test but to go out and take an extensive test 
in the field so that you would have information of the effects in the 
normal operation of the battery in the field, to supplement or to check 
that against the findings in the laboratory ? 

Dr. Werner. Yes, unless the laboratory investigations were very 
complete and very searching. 

The Cuairman. It was your impression that the Bureau of Stand- 
ards would cooperate in the MIT test, is that correct? 

Dr. Weszer. ti was my impression, although in fairness to Dr. Astin, 
he said he would, I think as I remember it, he said he would not object 
to sending an observer to the MIT tests. 

The Cuairman. Did they? 

Dr. Wezer. Did they object? 

The Cuatrman. No, did they send an observer ? 

Dr. Wezer. They did not send an observer. 

The Cuarrman. Was Mr. Ritchie present ? 

Dr. Wever. Mr. Ritchie was present at a great many of the MIT 
tests. 

The CHarrman. He was present at a great number of them? 

Dr. Weser. Yes. 

The Cuairman. Did you follow Mr. Ritchie’s recommendations as 
to how to use the product? 

Dr. Wezer. I followed his recommendations as given on the printed 
package as to how to use the product. 

The Cnuatrman. You followed that? 

Dr. Wener. Yes. 

The Cuarmman. How many cells did you have or how many bat- 
teries did you have in this test? 

Dr. Weser. 1 think my report shows there were 56 altogether. 

The CHarrman. Fifty-six batteries altogether ? 

Dr. Weper. Fifty-six cells. 

The Cramman. Fifty-six cells. Normal three-cell batteries? 

Dr. Wever. Some of them were 2 cells and some of them were 4 
cells. You see, I rearranged the cells in order to get more precise 
measurements, so that some of them were 2-cell batteries, some of them 
were 4-cell batteries, a few were 3 cell. 

The Cuairman. So you possibly used, roughly, somewhere between 
15 and 20 batteries? 

Dr. Werer. Something like that; yes. 

The Cuamman. Over how long a period of time did you run this 
test ? 

Dr. Weser. That is a matter of record from the report before you, 
but it was, I think as I remember it, something in the order of between 
a month and 2 months. 

The CHatrman. Nearer 2 months? 

Dr. Weser. It was nearer 2 months than 1 month; it is a matter 
of record in the report. 

The Cuamrman. Would you have liked to have gone further with 
your tests and gone into the field and observed batteries under normal 
field operations ? 
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Dr. Weser. I must interpret the word “like,” and I would say “no,” 
from the point of view of time and energy, but “yes” from the point of 
view of scientific interest. 

The Crarrman. I realize, Doctor, that you could not very well 
conduct it, but, as a man who is interested in the question, would you 
have liked the opportunity to have gone into the field and gotten 
some field data on the question ? 

Dr. Wexner. I would have hoped that by so doing I might have 
been able to give a more definite answer than I have, and I certainly 
would have liked to. 

The Cruamman. Had you had any experience with the product 
before you ran the test in the MIT laboratory $ 

Dr. Weser. Yes, I had had some experience with it. It is a very 
indefinite experience. I had run a few preliminary tests, 10 in fact, 
which are included in the MIT tests, in order to obtain some familiar- 
ity with how the material would react, before I went down and 
discussed with Dr. Astin and his group the Bureau of Standards July 
tests. Before that I had performed some unscientific, uncontrolled 
experiments just to sort of get a feel of what the material would do. 

The Cuamman. Did you find that as you proceeded with it yon 
got a more positive fact out of your search as you used several bat: 
teries? Did you find any material difference from one battery to 
the other while you were observing the effects of them? 

Dr. Wener. Yes, those are the eight differences which I have noted 
in the report. 

The Cnarrman. That is, you found 8 differences on 1 battery ? 

Dr. Weser. No; on all of them; this is all. 

The CuHairman. Would you have been satisfied that you had satis- 
fied your own scientific cur losity by just testing, say, one battery ? 

Dr. Wener. No. 

The Cuarrman. You would not have been satisfied that you had 

satisfied your scientific curiosity 4 

Dr. Weser. Not at all. 

The Cuairman. Your scientific curiosity was still searching, even 
when you had run the tests on the 18 batteries ? 

Dr. Weser. Yes, consisting of the 56 cells. 

The Cuatrman. Doctor, I wish I were a scientist right here this 
morning, because then I could intelligently ask you questions. But I 
am not a scientist and, therefore, I cannot ask intelligent questions in 
order to draw all of this out, but you have for a great many years 
been in that scientific field, either as a professor teaching it or search- 
ing to improve the storage battery, and you heard the testimony of 
these two men who just knew the physical labor in a battery shop, so 
to speak, or have supervision over it as supervisors; and these gentle- 
men thought that the product had a benefit in prolonging the life and 
efficiency of a battery. 

Would you be willing to challenge any of the statements that those 
two men made last night, speaking as civilian employees of the mili- 
tary forces? 

Dr. Weser. I would neither challenge nor agree with the statements 
because I would first want to carefully and impartially examine the 
records pertaining to this commercial use. 

Don’t misunderstand me, I have the utmost respect for practical 
experience, but practical experience, of course, needs to be interpreted. 
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The Cuamman. Not being an expert in the field, I could only take 
their testimony and weigh it in a practical manner, 

The reason I asked you the question was you are qualified technically 
to pass an opinion on their statement, and I was just searching for 
confirmation of their statements by asking you that question. You 
would want to have further knowledge of the details of that battery 
history ¢ 

Dr. Weser. That is right. I certainly would not discount their 
testimony before I had had a chance to examine the conditions. 

The Cuarrman. Do you use it in your own car? 

Dr. Weser. Yes; I do. 

The Cuarrman. You use it in your own car? 

Dr. Weser. I paid for the package I am using in my own car, too. 

The Cuairman. Then, Doctor, what is your personal experience ? 

Dr. Wexser. Well, scientifically I don’t have any personal experi- 
ence. ‘The material was put in the battery a year ago, the battery has 
performed in a perfectly normal manner ever since. I have put water 
in the battery once in 11 months, but other than that I have had—— 

The Cuarrman. How old was the battery ? 

Dr. Weser. The battery was new when I put it in. I put it ina 
new battery. 

The Cuatrman. In other words, you were going to start right out 
with the full benefit and effect of it ? 

Dr. Weser. Well, you can tell very little, of course, from one bat- 
tery, but my feeling was that it isn’t supposed to make a new battery 
any better, but it is supposed to keep a new battery in new condition 
longer than would otherwise be the case, and that is what I am trying 
very roughly to find out. 

The Cuarrman. In other words, Doctor, you say in 11 months you 
have not added water ? 

Dr. Weser. At the end of 11 months I added water to the battery. 


The Cuarrman. It is customary for a battery to use more water 


than that. 

Dr. Weser. That is correct, and I am a little impressed with that, 
but don’t be misled by one experiment. 

The Cuarrman. The only reason I asked the question is just to see 
whether your curiosity was sufficiently aroused to experiment with it 
personally. 

Those are the only questions that I have. As I stated before, I wish 
that I were a scientist. I want to say to the press, particularly, that 
I have appreciated the public information that you have given out. 
Some of you hit only that which was sensational, and others went more 
into the report, but there is a great concern, both in the scientific field 
and in the ordinary public opinion on this question. If this hearing 
accomplishes anything at all, it will, at least, be that we will bring the 
scientific, as well as the practical, experience out into the open where 
the public can take hold of it. 

Should we ask the people who use AD-X2 if it is effective or of any 
benefit to them in trying to determine what the final decision should 
be relative to the fraud order that is now in suspense over the manu- 
facturer ? 

Dr. Weser. As I stated before, I never discount the practical man’s 
experience. I have a deep respect for practical experience, but practi- 
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cal experience, of course, always must be weighed in the scientific bal- 
ance before it can be accepted as true scientific data, 

The Cuatrman. You must add them all? 

Dr. Weser. You must not do so much adding as you must do 
analyzing. 

The Cuatrman. Of course, when they first conceived the steel mold- 
board plow, they said it would never work. 

Dr. Weser. That is correct. 

The Cuarman. But it revolutionized agriculture when it worked, 

Dr. Weser. Theoretically, a storage battery does not work. 

— CuarrMan. You say theoretically a storage battery does not 
work 

Dr. Weser. I say theoretically a storage battery doesn’t work. If 
you don’t take recourse to any practical experience, the storage battery 
doesn’t work. 

The Cuamman. Doctor, would you give us an explanation as to why 
a scientist can argue in that manner? Would you give us a scientific 
explanation of why a scientist might argue both sides of the question ? 

Dr. Weser. Well, I don’t like to bore you with scientific explana- 
tions, but a scientist might, if he had no practical experience, try to 
calculate the voltage that would be developed by a lead-acid battery 
in terms of tables of so-called electrode potentials, and he would find 
that you couldn’t get as high a voltage from a lead-acid battery as you 
do. That is due to another effect, which is a variable effect, not too well 
understood, and would be explained one way by one group of scientists, 
perhaps another way by another. 

The CuarrmMan. But it does work? 

Dr. Wxper. It does work; it is like the bumblebee that can’t fly. 

The CuarrmMan. Well, I will yield or I will turn to Senator Spark- 
man. Senator Sparkman was chairman of this committee at the 
time that this question was submitted to MIT. There has been some 
question raised as to why a staff member submitted the report, the 
staff member being Mr. O’Connor. 

Well, both Senator Sparkman and I served on that committee last 
year. 

The situation arose during the recess of the Congress when mem- 
bers of the committee were away from Washington. Therefore, the 
committee staff was entrusted with the duty of assisting small-business 
men over the country who brought their problems to the committee’s 
attention. 

So do not criticize Mr. O’Connor or any of the staff, because they 
were performing their duty. I think that Senator Sparkman would 
not challenge that statement of mine. 

Senator Sparkman? 

Senator Sparkman. Dr. Weber, since you are giving some scien- 
tific explanations—I have heard that bumblebee thing brought up 
twice. I do not know what it is about; I never heard that a bumblebee 
could not fly. Can it or not? 

Dr. Weser. Practically, it can; yes. 
ae SparKMAN. I thought so. Why do we argue it cannot 
then 

Dr. Weser. I think there were some earlier theories developed, and 
this is entirely out of my field. 
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‘ one Sparkman. It is just off balance. I will not ask you to go 
urther. 

Tell me this: How did AD-X2 first come to your notice? How did 
you happen to get it? I gather from what has been said here that 
you were working with it on a small limited basis, I think you said 
uncontrolled, even before the committee brought you into it? 

Dr. Weser. Several years ago—I don’t know how many, 4 or 5 
years ago—I had been interested in battery addities ever since I can 
remember, and I had run into many during my lifetime, but they 
were usually additives that were put out by people with no scientific 
backing, and usually claims were made which could be disproved 
theoretically—in spite of what we said about the theory this morning, 
these claims could be disproved theoretically. 

It was about 4 or 5 years ago, I believe, that a very small news 
item appeared in either Industrial Engineering and Chemistry or the 
News Edition—those are both American Chemical Society publica- 
tions—I am not too sure of that, but I think it was there—pointing 
out that Dr. Merle Randall was associated with a battery additive. 

I never knew him personally, but I certainly knew of his reputation 
through the years, because of his association with G. N. Lewis, and 
because Dr. Randall worked in the same field, the same field 1 had 
worked in. This attracted my attention, and I wrote to the suggested 
address, Pioneers, Inc., and received some literature on AD-X2, and 
it looked interesting, but I sort of forgot about it. There are other 
things that are much more important. 

The next contact I had was when Mr. Goodwin, the local agent, sent 
me some literature on AD-X2. I don’t know why he sent it to me. I 
accused him of going back into Pioneers’ file and finding my original 
letter of several years previous, but he says, no, he had no record of 
that, so it couldn’t have been that. I don’t know how he got hold of 
me unless it was because my interest in electronic and electrical things, 
as well as in chemical engineering, is fairly well known around Boston. 

Spurred on by curiosity I went out to Mr. Goodwin’s business estab- 
lishment and bought some of the stuff. He still reminds me that I 
said it was no good when I bought it. 

Senator SparkMAN. Is Goodwin the local distributor ? 

Dr. Weser. That is the local distributor in Boston. 

Senator Sparkman. In your community ? 

Dr. Weser. Yes. 

Senator Sparkman. Had you known him? 

Dr. Werner. No, I never knew him before; I never knew anything 
about it. I never had met the man and never had even heard of him. 

Senator SparkMAN. In other words, neither he nor Pioneers nor Mr. 
Ritchie approached you; you went and bought it out of your scientific 
curiosity ¢ 

Dr. Weser. That is right. 

Well, Goodwin sent me the literature. Suddenly, out of a clear sky, 
this literature appeared on AD-X2. Then I remembered that was 
the stuff I had heard of several years before, and my curiosity was 
aroused, and I went out and bought some of it. That is the material 
that T used in most of those—I think in all of those—preliminary 10 
experiments, and these practical experiments that I have been 
running. i 
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Senator SparkMAN. Talking about the things that scientists have 
said are impossible and would not work, are you familiar with the 
automatic firing mechanism of the Navy? 

Dr. Weser. I have heard of that. I understand that is another one 
that it was claimed would not work, but, as a matter of fact, when it 
was tried, did. 

A very interesting episode of that type was related to me by the pre- 
vious head of the mathematics department of MIT one day when we 
were discussing such things. He said he still remembered as a student 
leaving a lecture hall after a physics lecture where the professor had 
just proved conclusively that it would be impossible to send a radio 
message across the Atlantic Ocean. He said that, as they left the 
lecture hall, the newsboys met him with the report that Marconi had 
just done it. 

Senator SpaRKMAN. I am not sure that I am clear on what you said 
about field tests. Do you believe that in connection with these tests on 
the batteries a field test would be necessary before you came to a defi- 
nite conclusion ¢ 

Dr. Weser. As far as I am concerned—— 

Senator SparkMaAn. Well 

Dr. Weser (continuing). Or in general? 

Senator SPaRKMAN (continuing). So far as you are concerned or 
so far as you would be willing to vouch whether or not the thing 
worked one way or another. 

Dr. Weser. Now, remember, I am only familiar with the July 

Senator SparkMAn. Let me state the reason I asked the question. 
I understood you to say a while ago—and I may be mistaken—that 
laboratory tests within themselves might not be complete. 

Dr. Weser. Might not be sufficient ; that is correct. 

Senator SparkKMAN. Might not be? 

Dr. Weser. Might not be. 

Senator SparkMaN. Did you intend by that that they need to be 
supplemented by field tests? 

Dr. Werner. Often they need to be supplemented by field tests. 

Senator Sparkman. In this particular case? 

Dr. Werner. I would like to base my answer on what I know about 
the July Bureau of Standards’ test, July 1952, and the MIT tests. 

I made no study, no serious scientific study, of the other informa- 
tion, but based on those two tests, I would want to see some field data 
before I said the material was of no value. 

Senator SparkMAN. Do you have any other comment to make upon 
the manner in which the Bureau of Standards conducted its tests? 

Dr. Werner. No. At the meeting that we held, Dr. Astin and I 
had what I thought was a very amicable scientific discussion—it 
might not have sounded so to some who were present, because scientists 
get quite heated about some of the defects or some of the differences 
of opinion. They weren’t defects, they were differences of opinion, 
as to how some of the measurements were made, and I did present my 
10 preliminary experiments which were the first controlled experi- 
ments I had run, and it was agreed that they were rather small in 
number, and that was the basis on which it seemed as though more 
tests were necessary at that time. 

Senator SparKMAN. That was your preliminary test? 

Dr. Weser. That is correct. 
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Senator Sparkman. You said yourself you did not feel that was 
sufficient ? 


Dr. Wexner. No. Naturally, I argued for the value of my tests 
when I went down to talk to Dr. Astin. 

Senator Sparkman. How many cells did you use in your final test? 

Dr. Weser. There were 56 altogether, but that included the 10 that 
were reported on in the preliminary test. 

Senator SparkMaN. In other words, you combined the 10 in the 
preliminary with 46 in the final test ? 

Dr. Weser. That is correct; that is so stated in the report. 

Senator SparKMAN. Have you read the criticism—I think that is a 
correct term—that was directed toward the MIT test in, I believe, a 
statement that the Bureau of Standards put out? Did you read that? 

Dr. Werner. I may be wrong; I don’t think it was a criticism; it 
was a difference of opinion. 

Senator Sparkman. I thought I might be using the wrong word. 

Dr. Weser. It was a difference of opinion, wasn’t it? 

Senator SparKMAN. That is the reason I hesitated when I said 
“criticism.” Let us say the statement dealing with the MIT test. 

Dr. Weser. I think it was. Yes, I read that in the publication of 
the American Chemical Society. 

Senator Sparkman. One of them you pointed out was about the 
use of a diluted mixture, too diluted, I believe that was. 

Dr. Weser. That is a difference of opinion that you are quoting 
from what I have said. 

Senator SparkMANn. Well, you explained that? 

Dr. Weser. Yes. 

Senator SparKMAN. Was there any other criticism in that or in 
your conversation with Dr. Astin—was there any other criticism ? 

Dr. Weser. We have discussed what was meant by a normal test. 
To me that has always been a little beside the point, because often- 
times in laboratory experiments you devise an abnormal test to try 
to prove something, and I—don’t misunderstand me; I am not admit- 
ting that my test was abnormal in any respect—but, even if it had 
been, I don’t see how it would have been too pertinent to the 
argument. 

Senator SparkMAN. Doctor, I have been rather of the opinion that 
when you make tests of this kind you set up several different condi- 
tions; is that correct? 

Dr. Weser. I think you should. I think you should set up as many 
different kinds of conditions as possible in order to collect as many 
facts as possible on which to base a conclusion. 

pened SparkMAN. Do you feel that your tests did that suf- 
ficiently 

Dr. Werer. Well, I used several different kinds of batteries, dif- 
ferent types of batteries. 

Senator SparkMAN. You mean batteries in different condition? 

Dr. Weser. No; they were in different condition, naturally, but I 
used batteries that were made for different purposes. I had some 
airplane batteries; I mentioned the battery we made ourselves from 
a larger battery; I had some automobile batteries; so that there was 
that variation of the kind of batteries used. Now, pretty much the 


test that I used was to a a great extent, I would say, roughly the 
same kind of test on each cell. 
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Senator SparkMAN. Let me say this: It has seemed to me rather 
strange that of all of the tests that have been made of this additive, 
there is some criticism of them. One side criticizes or the other side 
criticizes. 

Now, I asked Dr. Astin this question the other day: Is it not pos- 
sible to devise a test that can be agreed upon by all, so that, if it is 
run, it will be foolproof? 

Dr. Wezer. Well, I, at least, hoped we were going to run one at 
MIT that was agreed upon by all. I don’t know whether it would 
have been foolproof or not. 

Senator SparKMAN. But the Bureau of Standards declined to 
participate ¢ 

Dr. Weper. That is correct. 

Senator Sparkman. Did you go over with the Bureau of Stand- 
ards the tests you proposed to make? 

Dr. Weser. We never got that far. They certainly knew the kind 
of test I had made on the first 10 experiments because I had reported 
that rather completely, and offered them my data on those tests. They 
never did get the data, but it was verbally offered and later an offer 
was made in writing. 

Senator Sparkman. This committee from the Academy of Sciences 
that is being appointed or has been—— 

Dr. Weser. I don’t know whether it has been appointed or not. 

Senator SparKMANn. You do not know whether it has been or not. 
Would you feel that that committee could review these tests and de- 
termine whether or not they had been adequate and also whether or not 
the conclusions drawn from them were properly drawn, or, if not, 
could that committee work out a series of tests that would be con- 
clusive ? 

Dr. Weser. I have every reason to believe that the National 
Academy will thoroughly examine the questions, and I have every rea- 
son to believe they will examine not only the laboratory data but the 
practical data, and I certainly have confidence that they will render 
as good a decision as such an eminent group of scientists could render. 
I think they may be able to devise a laboratory test; I wouldn’t say 
they couldn’t. 

enator SPARKMAN. Do you believe that consideration should be 
given to the testimony of such persons as Senator Thye, the chairman, 
referred to a few minutes ago, these people who have used this mate- 
rial over a long period of time? 

Dr. WEBER. be a practical engineer, I have been fooled too many 
times by not paying attention to what people of that type say, and I 
certainly would listen carefully to what they had to say, and then try 
to rephrase or reanalyze their findings in terms of the usual scientific 
data method. I certainly would want to consider their experience. 

Senator Sparkman. Of course, I do not see how a layman can very 
well disregard it. It is bound to make some impression in the mind of 
a layman. 

Dr. Weser. A scientist can’t completely disregard it, it seems to 
me, particularly in a case like this. 

Senator Sparkman. That is all, Mr. Chairman. 

The Cuarman. Senator Gillette? 
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Senator Gitterre. Mr. Chairman, I should like to ask one question 
off the record. 

(Discussion off the record.) 

Senator Gruierre. On the record, Mr. Chairman. 

I have said here before, Dr. Weber, and I repeat, that I have no 
knowledge and little interest as to whether the one test or another 
shows the particular merchandise to be valuable or not, relatively; 
but I am tremendously interested if any agency of this Government, 
the Bureau of Standards, the Federal Trade Commission, the Post 
Office Department, or any other agency, has been, wittingly or un- 
wittingly, knowingly or unknowingly, used to impair the business and 
the business position of any citizen ot the United States. 

In your testimony you called attention to a meeting that was held 
in September 1952, and I read from a memorandum that the chair- 
man has made available to the members of the committee, and I shall 
ask if this accords with your memory: 

On September 29, 1952, in the afternoon, a meeting was held in Dr. Astin’s 
office, attended by several members of the Bureau of Standards’ staff, repre- 
sentatives from the Post Office Department, Mr. Ritchie, Dr. Weber, Dr. Laidler, 
and Blake O’Connor. After a long discussion of the problem it was agreed that 
additional tests of AD—X2 would be desirable; that preferably such tests should 
be held elsewhere than in the Bureau of Standards, and that the Bureau would 
agree to participate in such test. 

To the best of your recollection, is that a correct statement? 

Dr. Wesver. I think I have—with the exception that I said Dr, 
Astin did not agree, he just used some sort of phraseology: “It would 
not be objectionable” or “It could be arranged” or something of that 
sort. It was not agreed. 

Senator Gutette. That is, you say there was no formal agreement? 

Dr. Weser. It was not a formal agreement. I certainly left with 
the impression that more tests would be run. 

Senator Gittetre. That is the point; from the discussions that were 
had there, there was no expression of disagreement. 

Dr. Weser. No; none at all. 

Senator Gitterre. Or refusal to conform to such a test? 

Dr. Wezer. The only expression of disagreement was my expression, 
I think, that I didn’t want to have to run the tests. 

Senator GitteTre. Well, now, this memorandum further says: 


That on September 30, 1952, Blake O’Conor— 


of our staff here— 

wrote to Dr. Astin suggesting that, in view of the conflicting technical evidence 
on AD-X2, it might be fair to the small business involved if Bureau literature 
critical of AD-X2 was not circulated, pending a reconciliation of the conflicting 
technical points of view. On October 8 Blake O’Connor wrote Dr. Julius Strat- 
ton, provost of MIT, asking if it would be possible for the tests agreed upon to be 
conducted by MIT as a public service and at no expense to the committee. The 
following day, October 9, Dr. Stratton agreed to have MIT conduct the agreed- 
upon tests. 


Now, October 30—that was 10 or 11 days after— 


Blake O’Connor was informed by Dr. McPherson, assistant to Dr, Astin, that 
the Bureau would take no part in the tests to be conducted at MIT. 

In view of those memoranda that I have quoted, when did you first 
receive any information that the Bureau of Standards would not 
participate in any way in these tests? 
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Dr. Weser. I believe there was a letter from—lI believe that my 
first information that they would not run the tests was a letter from 
Mr. O’Connor. I am not quite certain whether it was a letter to me 
or to Dr. Stratton, but it was one either to Dr. Stratton or to me, 

Senator Grtette. Do you have any independent knowledge or any 
memorandum from which you can fix that date that you first heard 

Dr. Wreser. Yes; I think I have here. It was on October 8 that Mr. 
O’Connor wrote me asking whether facilities for conducting the re- 
quired laboratory tests on AD-—X2 might not be made available at 
MIT, and asking for my help in making additional tests of AD—X2. 

Senator SmatrHers. What was that date? 

Dr. Weser. That was October 8, according to my chronological 
record. 

The Cuarrman. What year? 

Dr. Weser. 1952. 

Senator Smaruers. Asking you to participate ¢ 

Dr. Weer. Yes, asking for my help in making additional tests. 

On October 21, 1952, according to my chronological record, there was 
a copy of a letter written by Blake O'Conner to Dr. Stratton informing 
us that the NBS did not propose to participate in the proposed test 
at MIT, and Mr. O’Connor asked us to conduct the subject tests 
unilaterally. 

Senator Gitterre. The only point I wanted to develop for the rec- 
ord at this point was that on September 29, next to the last day of 
September, at a meeting at which representatives of the Bureau of 
Standards, your group, and this committee met and discussed the ques- 
tion of additional tests, so far as you know, there was no disagreement 
as to the advisability of conducting those tests ? 

Dr. Werner. No; there was, so far as I know, none. 

Senator Gitterre. And the first information that you had that the 
Bureau of Standards did not care to participate in these tests was 
when you were informed by Blake O’Connor—I do not know whether 
you received this actual information, but this memorandum states 
on October 20 that Dr. McPherson, of the Bureau of Standards, in- 
formed Mr. O’Connor that they would take no part. Did that infor- 
mation come to you? 

Dr. Weser. Yes. I am not sure but what Mr. O’Connor might have 
called me on the telephone, but I have no record of that at that time. 

Senator Gmierre. At any rate, you received no word yourself 
directly from the Bureau of Standards or anyone representing them ? 

Dr. Wezser. No; I received no word from the Bureau. 

Senator Grixerre. That is all, Mr. Chairman. 

The Cuarrman. Off the record. 

(Discussion off the record. ) 

The Cuarrman. Senator Smathers? 

Senator Smatuers. Thank you, Mr. Chairman. 

Dr. Weber, let me say that I have a great respect for any man who 
can graduate from such a school as MIT, and certainly one who does 
such a good job there that he can subsequently become a professor. 

Secondly, I am going to question you about a lot of things that I, 
frankly, do not know too much about, so if my questions do not make 
too much sense to you, why, stop me and start me over again. 

As the other Senators have said, we are interested in seeing that no 
businessman gets put out of business arbitrarily. I think we are also 
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interested in seeing that no consumer gets sold something under rep- 
resentations that do not measure up. So we have sort of a dual 
responsibility not only of protecting the businessman but also, pos- 
sibly, the consumer. 

Doctor, do you consider the National Academy of Sciences com- 
mittee which has been selected to test this battery additive AD-X2 
a competent committee to resolve this problem ? 

Dr. Werner. I do not know whether they have been selected or not, 
but I feel very sure that the committee that will be selected will be 
competent to do it. 

Senator Smatuers. I will not attempt to read the names; appar- 
ently they have been selected. 

Dr. Weser. I did not know they had been. 

Senator Smatuers. But it is your opinion that it will be a competent 
committee, and you will be willing to abide by the decision which 
they finally come up with? 

Dr. Weser. Yes; it will be a competent committee, and if they 
carefully examine not only the laboratory-—— 

Senator Smatuers. If they what? 

Dr. Weser. If they will carefully examine not only the laboratory 
but all of the field data in the report, then I will be pretty well satis- 
fied. You can see my reluctance as a scientist in committing myself 
to something like that before I know what is going to happen, what it 
is going to be, except in terms of the standing of the men who will 
do the work. 

Senator Smaruers. But, assuming that they conduct tests as thor- 
oughly as done by MIT or the National Bureau of Standards, then 
that will be satisfactory with you? 

Dr. Weser. I should hope they would be much more thorough than 
the MIT tests. 

Senator Smatuers. You do not mean the MIT tests were not so very 
thorough, do you? 

Dr. Weser. I don’t know whether they covered enough ground. 

Senator Smatuers. You do not think the MIT tests could pass real 
judgment on the value of this AD-X2? 

Dr. Weser. I stated facts in my report. 

Senator Smatuers. You have so stated ? 

Dr. Wezer. In my report. 

The Crarrman. Then this likewise will be a fair question: Did you 
feel that the Bureau of Standards had run a sufficient test to likewise 
make a final decision on the question ¢ 

Dr. Weser. No; I didn’t feel that, based on the July 1952 report, 
which is the only report of the Bureau that I studied to any extent— 
T was not satisfied that they were entitled to make the definite conclu- 
sion that the stuff was of no value. 

The Cuarrman. You were not satisfied that they should make a 
definite conclusion on what tests they had run? 

Dr. Weser. Based on the report of July 1952 alone. I am not in- 
cluding any other tests they had made. 

The Cuarrman. And your own scientific curiosity is such that you 
would like to see a more extensive test run on the product before a final 
decision is made on the question ? 

Dr. Werner. Yes, sir. That is the understanding, of course, with 
which I undertook this rather long and laborious series of tests. 
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The Cuarman. [I am sorry for the interruption, Senator. 

Senator Smaruers. That is perfectly all right. 

Now, if you say that the tests at MIT were such that you cannot 
deduce either that AD-X2 was good or bad, then that sort of makes all 
my other questions purposeless. 

Dr. Weser. Facts are stated in the report, Senator. 

Senator Smaruers. I notice on page 25 

Dr. Weser. Is that the one I was looking for? 

Senator Smaruers. Dr. Beattie states, “I cannot say that this effect 
is correlated with a beneficial action from the standpoint of the normal 
use of such a battery.” 

Dr. Weser. That is correct. 

Senator Smaruers. Did you agree with that? 

Dr. Weser. Oh, I absolutely agree. In other words, he says, “I don’t 
know whether it is good or bad.’ 

Senator Smaruers. In other words, anybody who may have inter- 
preted the MIT report as being favorable to AD-X2, was readin 
something into the report that you and Dr. Beattie did not see in it 
3 Dr. Weser. Well, they were drawing a conclusion we did not 

raw. 

Senator Smaruers. They drew a conclusion which you did not 
draw and with which you do not agree? 

Dr. Wezer. I must say that I have never been able to read into the 
MIT report an unfavorable effect for this material. 

Senator Smatuers. You are the author of that report, are you not? 

Dr. Weser. That is correct. 

Senator Smaruers. Did you intend to write a favorable or an un- 
favorable report? 

Dr. Weser. I tried to write an unbiased report. 

Senator Smatuers. An unbiased report. Well, let me ask you just 
a couple of questions. As I say, in view of your statement here, I do 
not think that many of the questions that I had ready are of much 
purpose. But let me just ask you this. What has been your experi- 
ence in battery work? 

Dr. Weser. This may not sound pertinent to your question, but I 
think it is for background. My chief field of interest over many years 
has been thermodynamics, and thermodynamics is fundamental to a 
study of batteries. It is the field in which Dr. Randall attained so 
much prominence, too. 

Senator Smarugrs. Who were the outstanding American author- 
ities on storage batteries? Could you name some of them? 

Dr. Weser. Dr. Vinal’s book is very well known, and Dr. Vinal 
would certainly be classed as an outstanding authority. 

Senator Smaruers. Would Dr. Vinal be considered in the top five 
on this matter of storage batteries? 

Dr. Weser. I don’t know. I would say this. His name is very 
well known everywhere. When you mention storage batteries, you 
think of Dr. Vinal. 

Senator Smaruers. Do you know of anybody else whose name 
comes to you more quickly or readily than that of Dr. Vinal when 
you are dealing with storage batteries? 

Dr. Wezer. No; because I think his is the first book on storage bat- 
teries I ever read, many, many years ago. 
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Senator Smaruers. There is one question I would like to get cleared 
up. As I gathered from your answer to Senator Gillette’s question, 
you sat in a meeting over in Dr. Astin’s office, I think it was, Septem- 
ber 29, 1952? 

Dr. Weser. That is correct. 

Senator Smaruers. And at that time, MIT had not been brought 
into this particular problem of examining these batteries? 

Dr. Weser. Well, at that time—previous to that time, Mr. O’Con- 
nor had asked me as a public service if I would aid the committee 
in attempting to evaluate this product. And I had been doing that 
with the full knowledge and consent of the institute, as my statement 
that I read this morning indicates. 

Senator Smaruers. At that time, had you, by September 29, the 
time that you were at this meeting and Mr. O’Connor had previously 
asked you about this matter—had you done some tests on AD-X2? 

Dr. Weser. Previous to September 29? 

Senator Smaruers. September 29. 

Dr. Weser. Yes. Mr. O'Connor had—someone had sent me, and 
I believe it was Mr. O'Connor, but it may not have been—but someone 
had sent me a copy of the Bureau of Standards report. And I cer- 
tainly was not going to go down and discuss the report with the people 
at the Bureau of Standards without having done any laboratory 
work, 

Senator Smaruers. That is right. Now, do you recall when you 
got that Bureau of Standards report, about when it was? 

Dr. Weser. July 1952. 

Senator Smaruers. In July? 

Dr. Weser. Yes. 


Senator Smaruers. I notice that in a news release dated ape 17, 


1953, and I am quoting here, you were asked to assist for the first 
time in August 1952, and the committee further requested that the 
Massachusetts Institute of Technology provide laboratory facilities. 
This continued : 

At no point in Professor Webers’ report is there any criticism of any previous 
tests on this product, for none was reviewed. 

I assume that President Killian, of course, was inadvertently in 
error. 

Dr. Weszer. No. I think he was referring to any tests other than 
our own. 

Senator Smaruers. Did you say that somebody had sent you in July 
a copy of the report? 

Dr. Weser. Yes. 

Senator Smaruers. So then you had had an opportunity to review 
the findings? 

Dr. Weser. I had had an opportunity to review it; that is correct. 

Senator Smaruers. So when he said, however, quoting you, “for 
none was reviewed,” that was just in error, I assume, and inad- 
vertently ? 

Dr. Weser. I think his statement said, “review and criticism,” 
did it not? 

Senator Smaruers. I quote here: 


At no point in Professor Weber’s report is there any criticism of any previous 
test on this product, for none was reviewed. 
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Dr. Weeer. I do not think any criticism of the product was 
reviewed. 

Senator SparkMAn. I suggest that that might mean that none was 
reviewed in his statement. 

Dr. Weser. None was reviewed in connection with my statement, 
in the report. 

Senator Smatuers. Let me just ask you one or two questions, and 
then I will quit. Mr. Goodwin—was that his name? 

Dr. Werner. Goodwin; yes. 

Senator SMatuers. He was a distributor up in the town where you 
lived ? 

Dr. Weser. Oh, no. He is a distributor quite a ways removed from 
where I live. 

Senator Smatuers. Did he come to see you? How did you first 
meet him ¢ 

Dr. Wrser. I first met him—I went to see him in order to buy some 
of this material to see what it was and find out something about it, and 
he sent me some literature. 

Senator Smatuers. If he is such a long ways away from where you 
live, why did you go to see him ¢ 

Dr. Weser. It so happens that his place of business was at one end 
of a line. I live at the other end of the line, and MIT is right in the 
middle, between. So I had a distance of about 5 or 6 miles to go to 
get to his place of business, and from where I lived, I would have 
had a distance of about 15 or 18 miles to go. 

Senator Smaruers. So you decided to go. Was there any other 
distributor any nearer you than that? 

Dr. Weser. No; not that I knew of. 

Senator Smatuers. I thought you said a moment ago that you first 
heard about this by reading about it and you wrote a letter. 

Dr. Weser. That is correct. But I wrote that letter to California. 
That was several years before. 

Senator Smatuers. That is right. 

Dr. Weer. So there was no distributor near me that I knew of. 

Senator Smatuers. How did you find out this distributor was there ? 

Dr. Weser. Mr. Goodwin. 

Senator SmarnHers. Yes. 

Dr. Weserr. He suddenly sent me some literature, and to this day 
I don’t know how he knew that I was interested in batteries. I asked 
him once and he just smiled and said nothing. I don’t know how he 
found out that I was interested in batteries. 

Senator Smaruers. Have you seen Mr. Goodwin since that time? 

Dr. Weper. Oh, yes; many, many, many times. 

Senator Smaruers. Are you pretty good friends with Mr. Good- 
win ? 

Dr. Wezper. I would say we are good acquaintances. I don’t have 
many people that I call friends, but he is an acquaintance, certainly. 

Senator Smaruers. Is he as good a friend as some of your other 
acquaintances ¢ 

Dr. Weser. He is not as close; no. 

Senator Smaruers. Let me ask you this: Did Mr. Goodwin have 
an opportunity to see the reports which you entered on your tests 
before they were made official 
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Dr. Weser. Oh, yes. Mr. Goodwin was present at several of the 
tests. 

Senator Smatners. And do you know how the Small Business Com- 
mittee actually got in possession of your final report? 

Dr. Weser. Yes. That was stated in the letter of transmittal, I 
believe, that accompanied my report. 

Senator Smatuers. Do you know that that was delivered by hand? 

Dr. Weser. Yes. The letter says, and I quote—this is a letter from 
Dr. Stratton to Senator Sparkman: 

Dear SENATOR SPARKMAN: This airmail letter is to advise you that we have 
this day transmitted two copies of the report prepared by Prof. Harold C. Weber 
eoncerning the effect of battery additive AD-X2 on lead acid batteries. Follow- 
ing your suggestion, we have entrusted these reports to Mr. Goodwin who will 
deliver them personally to you in Washington. 

Senator Smaruers. So Mr. Goodwin brought it down by hand? 

Dr. Weser. Yes. Evidently Dr. Stratton followed the suggestion 
which was in a letter from Senator Sparkman or over Senator Spark- 
man’s signature saying that we send the report that way. 

Senator Smaruers. Are you aware that the findings which you made 
and the report which was submitted by MIT have been construed to 
support all the manufacturer’s claims—that is, for AD-X2—the claims 
as to what it will do? 

Dr. Weser. Oh, yes. You mean in the newspapers? 

Senator Smaruers. In the newspapers; that is right. 

Dr. Weser. Yes; I am quite familiar with such. 

Senator Smaruers. And it undoubtedly has pany resulted in the 
request for the resignation of the Director of the National Bureau of 
Standards? 

Dr. Weser. I cannot answer that question. 

Senator Smaruers. Are you familiar with the claims which the 
manufacturer makes in his article in Cars as to just what AD-X2 
will do? 

Dr. Weser. I have a copy of that Cars, but I don’t remember what 
he claims. 

Senator Smatuers. Let me just read it to you. It says: 


I make, and can prove through scientific tests and sworn affidavits, these 
claims: 

1. Battery AD-—X2, when used to treat a new battery, will extend its normal 
life expectancy from 2 to 3 times. For example, if, through actual experience 
you know that the battery in your car will have to be discarded in about 16 
months, your next new battery could be made to last from 16 to 32 months longer 
if you treat it when new with AD-X2. 

2. Even if yeur battery is up to 12 months old, in a hard-rubber case and has 
not been abnormally abused, an AD-—X2 treatment will give it added life. 

3. If you've got a “dead” but mechanically sound battery—in other words, 
one which cannot be made to take a charge normally but is otherwise undamaged 
physically—you can restore it to a long and useful life with a proper AD-X2 
treatment. 


Now, do you think that the MIT report in any way substantiated 
the claims of the manufacturer ? 

Dr. Weser. I did not interpret it. 

Senator Smaruers. You do not interpret it as substantiating the 
elaims of the manufacturer? 

Dr. Weser. The MIT report? 

Senator Smatuers. In talking of the tests which were run by you, 
did you ever take some batteries similar to the ones which were treated 
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with AD-—X2 and treat them with just a simple solution of sodium 
sulfate and magnesium sulfate ? 

Dr. Waser. No; I did no work on sodium and magnesium sulfate 
at all. 

Senator Smatruers. Are you, as a chemist and scientist and all that 
sort of thing—I am sure you are—able to determine what. ingredients 
are in AD-X2? 

Dr. Weser. Certainly a. good analytical chemist could determine 
what was present in AD-X2. 

Senator Smaruers. Did you break down the AD-X2 to see what 
it had in it? 

Dr. Weser. No. 

Senator Smaruers. Are you willing to accept the statement of the 
National Bureau of Standards as to what its ingredients are? 

Dr. Wezer. I have never seen the statement yet. I have heard of 
it, but I have never seen it. 

Senator Smaruers. If they said that it was principally a combina- 
tion of sodium sulfate and magnesium sulfate and there were some 7 
trace elements, less than one five-hundredths of 1 percent, or something 
like that, if that was what they wrote, would you be willing to aceept 
that as being true? 

Dr. Weser. I think the Bureau of Standards is eminently competent 
to make such an analysis. 

Senator Smaruers. So if they said that that is what was in it, then 
you would be satisfied that that would be true? 

Dr. Weezer. That is right. I would have no reason to doubt their 
analytical results. 

Senator SmaTuHers. Do you have any reason to believe that an 
ordinary mixture of sodium sulfate and magnesium sulfate in the 
same quantities which are mixed in AD—X2 could not do the same 
thing that AD-X2 does? 

Dr. Weser. I don’t have any information ; so I could not know. 

Senator Smatuers. Do you know anybody who has tried that? 

Dr. Weper. There have been various reports of people who have 
tried that material. It is my understanding that that simple mix- 
ture—this is hearsay—never mind it—it does give some effect, but I 
have no records of it. 

Senator Smaruers. That is what I hear. But I hear the other way, 
too. But I have heard that from 

Dr. Wxzer. I have no scientific information on that. 

Senator SMatruers. I have heard that from quite a famous drug- 
gist who lives out in Chevy Chase that I go to and buy a few things 
from every now and then. 

The retail price on a standard automobile battery with an 18-month 
guaranty is about $19; that with a 12-month guaranty is about $15. 
Do you think, as an expert in this business, that the manufacturers 
of storage batteries would be justified in inserting a package of AD-X2 
into their 12-month guaranty and selling it for about $25, because 
then they could sell it as a 24-month guaranteed battery / 

Do you not think that if AD-X2 did what it was supposed to do the 
manufacturers would be smart? 

Dr. Weser. I think you are a little out of my field, now, aren’t you, 
Senator? I am a scientist. 
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Senator Smaruers. What I am trying to get at is this. As I gath- 
ered from all that you are saying, even though you put AD-X2 in 
a brandnew battery which you had, you are not yet convinced or 
you have seen nothing that would lead you to believe that it actually 
has much effect one way or the other? 

Dr. Weser. I put water in the battery once in 11 months. That was 

very interesting to me. 

Senator Smaruers. Are you going to rely on that test or the test 
you made at MIT? 

Dr. Weser. No. I am not going to rely on that. That is not a 
scientific test. 

Senator SmatHers. What I am trying to get at is this. We have 
had some people come up here, as the chairman has mentioned, who 
made some very fine witnesses, particularly that fellow Blum last 
night, and we are trying to find out just how they can rely on the 
testimony as laymen. From your scientific experience, however, you 
do not quite come to that same conclusion as these laymen do. 

Dr. Weser. That is correct. And it is so stated in my report. 

Senator Smaruers. I think that is all I have to ask, Mr. Chairman, 
at this time. 

The Cuarrman. Are there any other questions? 

Senator Sparkman. I would like to ask 1 or 2 more. 

The CuarrmMan. Senator Sparkman. 

Senator Sparkman. Doctor, was this test made without compensa- 
tion, free of charge? 

Dr. Werner. Not only was the test made, but all expenses in con- 
nection with this work have been borne by me and by MIT with no 
compensation. 

Senator Secbes hgs Do you do very much of that? 

Dr. Werner. No. I did this as a public service. I felt I could not 
refuse when I was asked to do this by a Senate committee. 

Senator Smarners. Mr. Ritchie had nothing to do with having 
you perform the tests ? 

Dr. Weser. As far as I know he had nothing to do with it. 

Senator SparKMAN. I mean, as far as you are concerned ? 

Dr. Wener. As far as I am concerned, he had nothing to do with it. 

Senator SparkMan. The tests grew out of the conference between 
you and representatives of this committee and representatives of the 
Bureau of Standards? 

Dr. Wexner. The MIT tests, I say, grew directly out of the Septem- 
ber 29 meeting at the Bureau of Standards. 

Senator Sparkman. That is what Senator Gillette asked you about 
a while ago? 

Dr. Weser. That is correct ; directly out of that. 

Senator Sparkman. Here is a question that comes over from yester- 
day. If you were here, you may recall that Dr. Astin stated in answer 
to a question which I put to him—and I am refreshed by one of Sen- 
ator Smathers’ questions—that in the chemical analysis of this 
AD-X2, it was broken down to a fineness of 5 points in a million; in 
other words, that the 7 trace elements were found to that extent. Is 
that a close enough analysis? Could there be other elements in there 
in that small amount, 5 points in 1 million, to be effective? 

Dr. Weser. I cannot answer your question. I do not know. 
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Senator Sparkman. Someone has told me—I have not read Dr. 
Vinal’s book, but someone has told me—I believe it is in Dr. Vinal’s 
book—that he points out that 3 parts in 1 million of iron could be 
quite effective on a battery within a couple of days. 

Dr. Weser. I distinctly remember in his book where he states that 
10 parts in 1 million of manganese—— 

Senator Sparkman. Ten parts in one million. 

Dr. Weser. Ten parts in a million of maganese, I think his words 
are, will either ruin a battery or deterioriate it, or something to that 
effect. 

Senator SparkMan. Now, I was impressed with your report. In 
the very beginning you state that there are no recommendations to be 
made because you are simply trying to find and set forth facts. 

Dr. Weser. That is correct. 

Senator SparKMAN. And these some eight points that are set forth 
right in the beginning of your report, those are the factual findings as 
you saw them; is that correct ? 

Dr. Weser. Those are the facts. 

Senator SparKMAN. Now, have you read the interpretation of this 
report that was done by Dr. Laidler? 

Dr. Weber. Yes. 

Senator Sparkman. Do you 

Dr. Weper. Excuse me. I would like to correct that. I have read 
the Senate committee’s press release. Is that what you are referring 
to? 

Senator SparKMAN. With the appendix. 

Dr. Weser. Yes. 

Senator Sparkman. Dr. Laidler’s statement was made an appendix 
to that. 

Dr. Weper. Yes, I have read that part. 

Senator SparkMAN. All right. Was that, in your opinion, or was 
it not a fair interpretation ¢ 

Dr. Weser. It was not my opinion. He expressed an opinion of his 
own. 

Senator SPARKMAN. Yes. 

Dr. Weser. He knows whether he is right in his opinion. 

Senator Sparkman. Did he take your tests as if they had been 
sufficient—and you say that these tests you performed set out certain 
facts, but you are not willing to say that they are sufficient ? 

Dr. Werner. I don’t know whether Dr. Laidler based his opinion on 
just the MIT tests or whether he based it on the MIT tests and a great 
many other tests which I understood he had been studying. I have 
read the report. 

Senator SparKMAN. Now, one more question, and I will be through, 
Mr. Chairman. 

In this statement of Dr. Beattie, his concluding paragraph was 
this: 





I would say that the addition of AD-—X2 certainly does have an effect on the 
behavior of a lead-acid battery. From my brief contact with the work, I cannot 
say that this effect is correlated with a beneticial action from the standpoint of 
the normal use of such a battery. I feel that the latter can be determined only 
after the examination and statistical evaluation of extensive field tests. 


Dr. Weser. That is correct. 


Senator SPARKMAN. Do I understand that that summarization on 
the part of Dr. Beattie represents pretty much your own thinking? 
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Dr. Weser. I think it is a paraphrase of my own thinking. 
Senator Sparkman. I thought that was in line with what you had 
testified to. 

Dr. Weser. Yes. It isa paraphrase of my own thinking, 

Senator SparKMAN. That is all, Mr. Chairman, 

The Cuarrman. Thank you. 

Senator Smatuers. Mr. Chairman, let me ask just two more ques- 
tions, please. 

I am curious as to why, if the Massachusetts Institute of Tech- 
nology was asked to run a test on this AD-X2, they would not analyze 
the ingredients of AD-X2. 

Dr. Weser. We naturally would have a scientific curiosity as to 
what the ingredients were. But it was immaterial as far as we were 
concerned, what the material was. It made no difference as far as our 
test was concerned. 

Senator SMarHers. You were looking for results, but would you 
not be able, at the fine institution that it is, to tell possibly why the 
results were being achieved, or no results, by virtue of what ingredients 
were in it ? 

Dr. Weser. I wish we could, on matters of this type. 

Senator Smatuers. Do you think that is up to the usual standard 
of MIT tests, to be given a job like this and not even analyze what is 
in the formula? 

Dr. Weser. Surely. What difference would it make as far as the 
results were concerned that we were going to get? 

Senator Smatuers. I think that it would make possibly a good deal 
of difference. You are dealing with certain chemicals in a battery. 
And whether or not you had certain percentages of certain other 
chemicals would make it do one thing or another thing. 

Dr. Weser. I see, Senator. You think that possibly we, as trained 
scientists, would be able to predict from these trace elements, if they are 
there, and the percentages of them, as to how the material is going 
to perform ¢ 

Senator SmatuHers. I am not saying that, but I am saying this, 
that when I go to a doctor—and again I am getting into a field that 
I do not know—I like for him to look me over and see what is wron 
with me. I don’t like for him necessarily to take my word for it and 
say, “Now, if you can run around the block two times, you are in 
good shape.” 

That is about what you did. You said, “Well, if it works, it is 
good. And if it does not work, it is not good.” 

Dr. Weser. That is correct; that is correct. 

Senator Smatuers. That is absolutely correct. 

Senator Sparkman. You do not insist on his interpreting his pre- 
scriptions or the symbols? 

Senator SMarHers. It would seem to me that MIT, however, being 
the kind of institution it is, which is one of the best, would certainly 
make some sort of analysis of the ingredients, Now, they did not do 
it. Soall right. 

Dr. Weper. Senator, I cannot imagine of what possible interest it 
would have been to us except out of curiosity. 

Senator Smaruers. You had enough curiosity even before you were 
asked to do it officially to try it out in your battery, and I just thought 
that maybe, being a good scientist, you would not want to put any- 
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thing in your battery that might damage it. Anyway, we can pass 
that over. 

The Cuarrman. Senator Smathers, you have tried to raise a point, 
and it might be a question left in the record as if it had not been 
answered. Now, if you go to a doctor and you say that there is some- 
thing wrong with you, and a doctor gives you medicine and you feel 
perfectly all right the next day, do you run back and say, “Now, Doc- 
tor, I want a chemical analysis of that”? You do not do that, do you? 

Senator Smaruxmrs. Not if I run around the block. 

The Cuamman. No. But the idea is similar to your line of ques- 
tioning. 

Senator Smaruxrs. But if I go to a doctor, he says, “I want you to 
leave certain mementos with me,” and things of that sort. 

The Cuarrman. No. The chemist was trying to find a result upon 
a battery, and you went to a doctor to get something to cure whatever 
you thought ailed you, and the doctor helped you. Did you run back 
the next day to get a chemical analysis of what has helped you? Now, 
that is the only question here. 

Senator SmarHers. I am not a scientist. I am just an ordinary 
citizen. Here is one of the greatest technical laboratories in the world, 
and they do not even take the trouble to analyze it. I think it was 
because they figured they knew exactly what was in it, and possibly 
that wasit. Or they accepted somebody else’s report on it. 

Dr. Weser. As a matter of fact, I had been accepting the Bureau 
of Standards’ analysis as to what was in it up to that time. 

The Cuatrman. Doctor, I wish you would clear this record so that 
there cannot be any doubt, as to whether it was important to you that 
you make an analysis of it or to try to determine the effects of the 
product in your battery. 

Dr. Waser. The a thing that I was interested in, to help the 
committee, was to determine the effects. I did not care what it con- 
tained. I had a curiosity as to what it contained. 

Senator Smaruers. Did you not determine how much acid density 
it had in it? 

Dr. Weser. Acid density ? 

Senator Smaruers. The acid density of the battery. 

Dr. Weser. The acid density of the battery ¢ 

Senator Smaruers. Yes. 

Dr. Weser. Yes. 

Senator Smaruers. All right. Now, wasn’t that of some chemical 
importance to you ? 

Dr. Wezer. That was of some importance to me. 

Senator Smatuers. That is right. 

Dr. Weper. Some. 

Senator Smatuers. And when you take a solution of magnesium 
sulfate and sodium sulfate and mix it, does that not change the spe- 
cific gravity ¢ 

Dr. Weser. Surely. It is reported—I don’t know for magnesium 
sulfate. But the change in gravity for AD-X2 

Senator Smatruers. I do not know anything about it, but I can tell 
you from high authorities that it changes the specific gravity. Is that 
right? 

Dr. Wezer. It does, yes. 
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Senator Smaruers. So that sort of becomes important to you? 

Dr. Wener. Yes. And I did get the change in gravity that was 
brought about when I added AD—X2, because that was of interest 
to me. 

Senator Smaruers. That is right. And you could have put some 
other things in there which would not possibly have changed the spe- 
cific gravity as much? 

Dr. Weser. Yes, I could have; that is correct. 

Senator Smaruers. Now, while we are talking about acid density, 
do you recall what the acid density was of the batteries which you 
tested ? 

Dr. Werner. I don’t understand your phraseology “acid density.” 
You mean the specific gravity ? 

Senator Smaruers. No. What I am trying to say is this. I am 
asking about this. What was the acid density? How high was it? 

Dr. Werner. It is all recorded in the report, Senator, for every single 
battery, and I have given it in my statement this morning. 

Senator Smaruers. Can you take the trouble to let me have it? 

Dr. Weper. Yes, sir. Have you a copy of the report? 

Senator Smatuers. Yes. 

Dr. Wener. It is all reported in the back of the report, in the 
appendix. 

Senator Smatners. I know that. But how about this 

Dr. Weser. There was one battery, you remember, that I put water 
in only. 

Senator Smatners. That is right. 

Dr. Wrper. I think there were 26 in which I put 1.100 specific 
gravity acid, and in the others, you remember, they had some of the 
original electrolyte left in them. So I did what you would normally 
do. I filled them up to the proper level with water. And some of 
those gravities were less than 1.100. 

Senator Smaruers. Less than 1.100? 

Dr. Werner. Yes. 

Senator Smaruers. And you did not think that that made much 
difference in the results? 

Dr. Weser. It could have made a difference. 

Senator Smarners. Did you think that it made a difference? 

Dr. Weser. I do not know. I could not tell whether it made a 
difference or not until I got the results. 

Senator Smaruers. When you got the results, did it make any dif- 
ference ? 

Dr. Werner. Whether they were 1.100 or less? 

Senator Smatners. Yes. 

Dr. Weser. Some, perhaps. I have seen the discharged bat- 
teries 

Senator Smatuers. Now, you are a scientist. I can ~nderstand a 
layman or a politician talking about “some,” and “* unink so,” and 
all that. But a scientist is supposed to be exact. Did it or did it 
not ¢ 

Dr. Wesrr. Have an effect ? 

Senator Smaruers. The 1.100. 

Dr. Weser. Oh, yes. Ihave often seen discharged batteries that had 
gravities of far less than 1.100, and measured them. 
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Senator Smaruers. You do not remember, whether a gravity of 
Jess than 1.100 had any adverse effect on the tests, do you ¢ 

Dr. Weezer. No. I don’t know whether it had an adverse effect or 
a beneficial effect, to tell the truth. 

Senator Smaruers. Remember, you are a scientist. 

Dr. Wxzser. That is right. 

Senator Smaruers. Now, is it your opinion that it probably did not 
affect it one way or the other? 

Dr. Weper. 1 don’t know. It is conceivable that it might have af- 
fected it one way or it might have affected it another. 

Senator Smaruers. Then, would you be able to say possibly in 
using AD-X2 on some batteries, if the specific gravity was less than 
1.100, it might or might not have an effect? That is your statement? 

Dr. Wzser. That the specific gravity might or might not; not the 
AD-X2. 

Senator Smaruers. I do not mean the specific gravity. I mean the 
acid density. 

Dr. Weser. That is what I mean by specific gravity. 

Senator Smatuers. Well, let us stick to one or the other. I am 
confused already. 

Dr. Weser. If you will stick to specific gravity, I will not be con- 
fused. 

Senator Smaruers. Let us talk about acid density 

Dr. Weser. All right. 

Senator Smaruers. You had an acid density of the solution of less 
than 1.100? 

Dr. Wrser. That is correct. 

Senator Smatuers. And you say—— 

Dr. Weser. That was only in probably less than half of the tests. 

Senator Smaruers. That is right. 

Dr. Weser. Half of the tests had a gravity of roughly 1.100. 

Senator Smarumrs. So far as you say, it did not make too much dif- 
ference? 

Dr. Wzper. I do not know. 

Senator Smatuers. Now, the one complaint that Mr. Ritchie had 
about the tests of the National Bureau of Standards was that the acid 
density was 1.160, which was higher than you ran your tests on. 

Dr. Wesrr. No. I thing you have the numbers wrong, Senator. 

Senator Saatuers. Well 

Dr. Wesrr. Let me help you. 

Senator Smatuers. I would appreciate it. 

Dr. Weser. Mr. Ritchie was talking about a specific gravity up in 
the range of where the battery was fairly well charged, and he was 
worried that up at those high gravities it would have an adverse effect 
on the AD-X2 treatment, or the AD-X2 effect. Now, you and I now 
are discussing gravity very, very much lower than that, and the effect 
could be quite, quite different. 

Senator Smatruerrs. Does not the poo gravity change whenever 
you put almost anything that is soluble in this acid in the batteries? 

Dr. Weser. Yes; and I have so recorded the change that does occur 
in my report when AD-X2 is added. It is recorded in three or four 
places. 
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Senator Smaruers. As long as we got into this, did you not write 
in this report that this possibly meant that the batteries would run 
cooler with this AD-X2? 

Dr. Wezer. No. What I said was that on the tests I made, I had 
found that after statistical analysis—I did not do the statistical analy- 
sis—that after statistical analysis had been made, the results showed 
that the treated batteries ran 2° to 5° cooler than the untreated. 

Senator Smaruers. Do you think that makes a great deal of differ- 
ence in the battery in your automobile? 

Dr. Wezer. Oh, I don’t know. If I had known some of the answers 
to your questions, I probably would have been a little more positive. 

enator Smaruers. The reason why I asked this question was be- 
cause, as I was looking through this report—I do not seem to find it 
now—lI had come across where you said that it makes the battery a 
little cooler. And yet as I looked at the figures, it seemed that your 
figures indicated that it made it 10° hotter. 

Dr. Wezer. Oh, no. 

Senator Smaruers. So I thought I might ask you to educate me 
on that. 

Dr. Weser. I am sure you are confused, Senator, on that. 

Senator Smaruers. That is not beyond the realm of possibility. 

Dr. Wezer. I am afraid you confused specific gravity with tempera- 
ture in your memory. 

Senator Smaruers. I will find it in just a minute. 

Dr. Weszer. Perhaps I can help you find the place. 

Senator Smatuers. I think if you look on page 29, “charged cells 


4 and 5,” for example, cell No. 4—— 


Dr. Wezer. Yes. 

Senator Smaruers. Now, do you find that that goes up or comes 
down ? 

Dr. Weser. When you charge it? 

Senator Smaruers. No; the temperature. 

Dr. Wezer. Now, what do you want me to do, Senator? Tell me 
just what you want. 

Senator Smarners. All I want you to do is tell me whether or not 
these figures indicate that AD-X2 makes it cooler or hotter, the cells. 

Dr. Weser. Oh, you are just picking out one experiment, as I under- 
stand it. 

Senator Smaruers. Well, did not those two indicate that they are 
hotter ? 

Dr. Weser. I cannot understand—you mean, as the charge goes 
on, that they get hotter ? 

Senator SMaruers. Let us look here on page 26 of the appendix. 

Dr. Wezer. Yes. 

Senator Smatuers. Cell No. 1. 

Dr. Weser. Yes. 

Senator Smatruers. Cell No. 2, and cell No. 3. 

Dr. Wezer, Yes, 

Senator SMarners. Under the heading of “Temperature,” under 
each one—— 

Dr. Weser. Yes. 

Senator Smaruers. The temperature runs—you have the time here 
on it, the time when you made these tests ? 

Dr. Weser. Yes. 
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Senator Smaruers. It runs from 26.5 to 29.0. Then down below 
them on September 18, 1952, you run from 23 up to 34. Do you see 
it there? 

Dr. Weser. I do not see the 23 to 34. Where is that? 

Senator Smatuers. Do you see the 23? 

Dr. Weser. I haven’t found that yet. 

Senator Smatuers. Do you see the temperature column ? 

Dr. Weser. I see where you mean now. You are talking about page 
26, after September 18 ? 

Senator Smatruers. Right. 

Dr. Weser. Yes; I see where it goes from 23 to 34. 

Senator Smaruers. Is that cooler or hotter? 

Dr. Weser. That is hotter. 

Senator Smatruers. Do you see the next line on cell 2, where it runs 
from 26 to 37% 

Dr. Weser. Yes. 

Senator Smaruers. Is that cooler or hotter? 

Dr. Weser. Senator, what you are saying is this. You are saying 
as the battery charges, does it heat up or does it cool off. And as the 
battery charges, it heats up. But what you must do, Senator, is to 
compare a treated cell at a certain period of time after the charge starts 
with an untreated cell, and then see which one is hotter at that time. 
Probably all batteries heat up as you charge them. You must not 
interpret the data that way, Senator. 

Senator Smatners. Did you compare a battery in your test, an 
untreated battery, with a treated battery ? 

Dr. Weser. Oh, yes. Roughly, half of my batteries were untreated. 
And, you see, all of these temperature measurements that we are dis- 
cussing were then taken by the statisticians and a statistically correct 
result was obtained from them, and that is given in the report. You 
are making the wrong kind of comparison, Senator. 

Senator Smaruers. Well, all right. That may be. 

Senator SparKMAN. May [I ask, is it shown in here anywhere which 
cells were treated and which were untreated ? 

Dr. Weser. Yes. The cells with an asterisk are the treated ones. 

Senator Sparkman. Oh. 

Dr. Weser. You see, he is talking about a test—I think he is talkin 
about a test—before any AD-—X2 was ever added to those cells. I think 
that is the preliminary test, although I am not sure of that. 

Senator Smatuers. You have AD-X2 added here on cell No. 2. 

Dr. Weser. That is right, on cell No. 2. 

Senator Smarners. And it still gets hotter. 

Dr. Weser. In that: particular case, cell No. 2 ran hotter, Senator. 
I am not sure, butveell No.2 was a defective cell, as I recall it. 

Senator Smaruers. Then turn over to page 29. You have some 
explanation for all these wide ranges. Explain to me why it says, 
“Temperature cannot be read—cannot get thermometer into cell.” 

Dr. Weserr. This is on cells 4:and 5. Yow see, we had discussed at 
the Bureau of Standards that the—— 

Senator Smatuers. In other words, you could not get the thermom- 
eter in cells 4:and 5, but you could get it in these other cells? 

Dr. Wezer. Yes. Now, let me explain, Senator. The difficulty of 
making temperature measurements with a thermometer is this. This 
was discussed at great length at the Bureau’s meeting. In order to get 
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a satisfactory temperature measurement the bulb of the thermometer 
at least must be immersed in the material whose temperature you are 
measuring. 

Senator Smaruers. That is right. ‘ 

Dr. Werer. Now, in many batteries there is not room enough above 
the plates or above the separators to get the whole bulb of the ther- 
mometer immersed. Now, to get around that, what I did in a great 
many of my batteries—and it is mentioned in the report—I took the 
whole top off the battery so that I could get the thermometer in, so that 
I would be sure to get a representative temperature measurement, 

You see, if you put the thermometer in the battery, and you cannot 
get the bulb immersed, then your next reaction is to force the bulb 
down, and the separator breaks, and your results may be unsatisfac- 
tory. So when I got temperature measurements, I either had removed 
the top from the battery or I had assembled the case with no top. 

Senator Smaruers. Doctor, one more question and I will quit. You 
have never had any association whatsoever with the AD-—X2 manu- 
facturing corporation ¢ 

Dr. Weser. Absolutely none. 

Senator Smaruers. Pioneers, Inc. ? 

Dr. Weser. Absolutely none. By “association,” you mean finan- 
cial? 

Senator Smatuers. That is right. I do not mean friendship. 

Dr. Weser. Yes. 

Senator Smaruers. Have you ever had any association with Mr. 
Goodwin ? 

Dr. Wexner. None, except what I mentioned here. 

Senator Smatuers. You never had any business interest with him 
whatsoever ¢ 

Dr. Weser. No. And you notice that it is definitely stated—I think 
it is stated in the report, is it not; in Dr. Stratton’s letter ? 

Senator SmarHers. You have no personal or financial interest in 
this AD-X2 in any way whatsoever? 

Dr. Weser. In answering that question, may I quote from Dr. 
Stratton’s letter of transmittal that went with the report ? 

Senator Smatruers. Surely. 

Dr. Weper (reading) : 

The MIT staff members who worked on the tests received no compensation from 
any source, and they have no financial or consulting interest in the product tested 
or in any other similar products. 

I think that answers your question, Senator. 

Senator Smatuers. Do you know Mr. Ritchie personally # 

Dr. Weser. Oh, I have met Mr. Ritchie 3 or 4 times, I think. I 
would say that I know him to that extent personally. 

Senator Smarners. However, other than these tests, you do not 
know him? He is not one of your acquaintances ? 

Dr. Weser. No. 

Senator Smatuers. So this has been done completely scientifically, 
as far as you are concerned, and the only conclusion that you make 
is that reported here where you say that Dr. Beattie paraphrased you 
when he said that he inferred that they were not just sure what bene- 
ficial results there are from AD-X2? 
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Dr. Weser. I would like to quote again from the letter of trans- 
mittal that went with the report: 

I would point out further that there are no recommendations included in the 
report, nor did our group arrive at any definitive conclusions with respect to the 
commercial value of the products. The report sets forth the results of very 
careful laboratory tests, and these results have been corroborated and analyzed 
statistically. 

The Cuarrman. In other words, Doctor, the conclusions as reported 
by you are accurately based on MIT’s statistical analysis that was re- 
corded as the tests proceeded 

Dr. Weser. After the test was finished. The statistical analysis 
was made after the test was finished. 

The CuHarrman. But it was official? There was no question about 
the accuracy of them? 

Dr. Werner. None that was raised by the statisticians. Everything 
the statisticians had to say about the test is included in the report. 

The Cuarrman. Dr. Weber, we want to thank you and MIT for the 
public service that you have rendered in making this test without 
compensation. This, we thank you for. 

We realize that we are apt to be called over on the floor any mo- 
ment. But I would like at this time to swear in the next two witnesses, 
and I want toswear both of them in jointly, and then we will reconvene 
at 2 o’clock this afternoon. But if Mr. Walker and Mr. Beene will step 
forward, we will swear you in, and then you will know that you are 
going to be the two gentlemen who will be heard when we reconvene at 
2 o’clock. 

Mr. Walker and Mr. Beene, come to the table here. The reason that 
I am swearing both of you gentlemen in at one time is that you have 
expressed a desire that you ‘might both sit together at the table. 

fr. Walker and Mr. Beene, do you swear that the testimony you are 
about to give pertaining to the matter now before this committee is the 
truth, the whole truth, and nothing but the truth, so help you God? 

Mr. Brene. I do. 

Mr. Warxer. I do. 

The CuarrmMan. We will stand in recess until 2 o’clock. When we 
resume, these two gentlemen will be the next witnesses. 

(Whereupon, at 12 noon, the committee recessed to reconvene at 
2 p. m. of the same day.) : 


AFTERNOON SESSION 


The CuarrMan. It is now 5 minutes after 2, and, if we may please 
come to order, we will resume the hearing. 

We have with us Mr. J. W. Walker and Mr. Beene. 

We will call Mr. Walker first. 

You may proceed to inform the committee in whatever manner you 
desire ; but, for the record, I would like to have you state your name in 
full, by whom you are employed, and what your classification is as such 
an employee. Then you may proceed. 

If Mr. Beene makes a statement, we will then have Mr. Beene state 
for the record at that time his name and the other pertinent infor- 
mation so the record will be complete as to his identity befits he makes 
his statement. 

You may proceed, Mr. Walker, in any manner that is comfortable 
to you. 
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TESTIMONY OF JACK W. WALKER, MATERIALS ENGINEER, McCLEL- 
LAN AIR FORCE BASE, SACRAMENTO AIR MATERIEL AREA, 
SACRAMENTO, CALIF. 


Mr. Waker. My name is Jack W. Walker. I work at the McClel- 
lan Air Force Base at Sacramento, Calif. My civil-service designation 
is materials engineer. 

The Cyaan. Materials engineer ? 

Mr. Waker. Yes. 

I would like to proceed with a few notes that I have regarding the 
tests I conducted at Sacramento in 1948. 

In May of 1948 I received a project directive from Headquarters, 
Air Materiel Command, to test Battery AD-X2, formerly known as 
Protecto-Charge, in batteries at McClellan Air Force Base. 

Any reference I make henceforth to reports or letters are part of the 
file that will be made available to this committee. 

I would like to read that project directive. It is from Wright-Pat- 
terson Air Force Base to the Commanding General at McClellan Air 
Force Base: 


Project P-893-SC is assigned your depot for the service testing of automotive 
type batteries treated with Protecto-Charge. This project is to service test 
Protecto-Charge which is manufactured by Pioneer, Inc., 2411 Grove Street, 
Oakland 12, Calif., and distributed by Embree & Co., 110 Market Street, San 
Francisco 11, Calif. In order to accomplish the project you are advised to select 
from salvage, disposal, or reparable stock at your depot 5 each 6-volt and 5 each 
12-volt batteries (mechanically sound old batteries) on which recharging has 
failed to return batteries to a serviceable condition. These batteries should be 
free of decomposed or buckled plates, split separators, broken cases or terminals 
or any other deficiency which may attribute to a short circuit in a cell. Removal 
of battery mud on bottom of case er sulfate from the plates is not required, as 
it is the purpose of Protecto-Charge to dissolve these materials and return the 
battery to a serviceable condition. Obtain 1 each 6-volt and 1 each 12-volt new 
battery from class 19C stock and add electrolyte. If new batteries are not avail- 
able from local stock, they should be procured locally in order to expedite the 
test. Authorization is granted your depot to directly contact the distributing 
agency for Protecto-Charge for the necessary materials required and pertinent 
technical data covering application of this project. Mr, Charles F. Embree, rep- 
resentative of Embree & Co., during his recent visit to this headquarters, signi- 
fied his willingness to furnish, at no cost to the Government, sufficient quantities 
of Protecto-Charge to accomplish a service test on the above-mentioned bat- 
teries. Instructions to be followed in the accomplishment of this project are as 
indicated in attached instructton sheet. Request status of this project be re- 
ported semimonthly in accordance with AMC Reg 15-66-14. 


Attached are the instructions for testing Protecto-Charge automo 
tive batteries : 
1. Identification of batteries will be as follows and tagged accordingly : 


6-volt 12-volt 


New Ratteries.... , 
ol _———- eh Fe 


2. Clean battery and terminals, cover plates of the battery with water and 
empty 1 envelope of Protecto-Charge into each cell. Dissolve the material on 
top of battery plates with battery syringe. Recharge at a rate of approximately 
4 amperes and return battery to a specific gravity of not less than 1.225 or more 
than 1.280; and 1.280 specific gravity should not be exceeded. 

3. Install the new batteries and 4 each of the 6- and 12-volt old batteries in 
vehicles subjected to heavy duty operation for which repeated startings of 
engines are necessary. 
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4. One each of the old 6-volt and old 12-volt batteries is to be stored and not 
installed in vehicles while service test is in progress. 

5. Once every 15 days, each battery will be checked for general condition, the 
presence of deposits on top of battery, and the specific gravity of electrolyte in 
each cell. In addition to this check one each of the old installed 6-volt and 
12-volt batteries will be subjected each 15-day period to extra heavy load until 
starting motor shows evidence of heating or battery failure is indicated. 

(a) These should be conducted over a period of 120 days, whereupon the 
necessity for continuation of the test will be determined based on results ob- 
tained. 

(vo) It is not considered necessary for Headquarters personnel to assist in 
the installation and operation of this service test unless required by your depot. 

(c) A service-test report containing detailed findings of each 15-day inspection 
will be prepared by battery identification and will be furnished this Headquar- 
ters. Comments and recommendations should be provided by your depot. Send 
2 copies of each report to this Headquarters, attention: MCMMXT53. 

(d) Batteries used for this service test— 


The Cuarrman. Who signed that order to you, sir? 

Mr. Waker. This is signed by Colonel Endress, 

The CuarkMaNn. His initials are what? 

Mr. Waxxer. Albert V. 

The Cuarrman, Thank you. 

Mr, WaxKER (reading) : 

Batteries used for this service test will be continued in service provided failure 
has not occurred during the period of service test. In case of failure, disposition 
of batteries will be made in accordance with administrative practices. 

The first thing I did was to select 10 salvage batteries and obtain 
2 new batteries from stock. These batteries were selected and checked 
for buckled plates, split separators, and so forth. This was to assure 
that mechanically sound batteries were used. 


The old batteries were then placed on the charging line and AD-X2 
was added soon after the batteries were placed on charge. 

Mr. Chairman, may I bring a point of clarification in at this time? 
The directive makes reference to rotecto-Charge. Other correspond- 
ence in our file refers to AD—X2, and the rest of the correspondence I 
have refers to AD-X2. Evidently the name must have been changed. 

The 10 old batteries were left on the we line until they were 


fully charged. At this point battery specific gravity, temperature, 
and voltage were recorded. This was to determine if the batteries 
had taken a charge. 

The old batteries were then installed in various ground-handling 
equipment, and automotive vehicles, anywhere from 1 to 15 days after 
they had been given a charge. 

he first report outlines these details. These details are outlined 
by means of a statement on each battery. This statement consists of 
what type battery it was, and in what condition the battery was, when 
checked and treated with AD-X2. It shows the total time it took to 
charge the battery, the state of charge of the battery, to what type 
equipment the battery was assigned. 

I do not want to take the time of the committee to read these de- 
tailed reports. I will submit them for the record. 

The Cuarrman. How many minutes will be required to read that 
detailed report? 

Mr. Wa ker. It is quite lengthy, sir, and there are seven complete 
test reports—it would require a long and involved process to read 
those reports. 
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The Cxarrman. Then we will pass over them and proceed with 
your statement, and they will be part of the record. 

(The documents referred to were marked “Exhibit No. 14” and 
appear in the appendix. ) 

Mr. Waker. The new batteries first had electrolyte added as per 
manufacturer’s instructions; that is, the battery manufacturer’s in- 
structions, and were then treated with AD-XQ2, 

My notes of 1948 on the first report do not show that one of the 
new batteries was treated. However, I do recall that all of the bat- 
teries were treated. 

The Carman. Who made the error? 

Mr. Wacker. It is possibly a typographical error; just exactly 
where it was in the report I do not know, but there is no mention—— 

The Crarrman. It is your honest opinion that all the batteries 
were treated ¢ 

Mr. Waker. Yes; all of these 12 batteries I am talking about were 
treated. 

The first report also contained a recommendation to Headquarters, 
Air Materiel Command, that a 40-ampere-hour life cycle test be given 
to the two new batteries. This is the standard test used by industry 
to determine battery performance. 

Between the 15th and 30th day each battery treated was checked 
for condition, and periodically I submitted my reports with com- 
ments and recommendations to Headquarters, Air Materiel Command. 

The second report contained a condition check of the batteries 
undergoing service tests. I would like to refer to comments in the 
second and subsequent reports showing typical battery results. In 
the second report, in paragraph (c), there is a note that I had con- 
siderable trouble with one of the jeeps charging system. Evidently 
the relay system was not set at a sufficiently high voltage to maintain 
a charge on the battery. 

The CHarrman. How many batteries did this involve? 

Mr. Waker. This was 6-C battery; one battery. 

The CHarrman. One battery? 

Mr. Waker. It is just a point here, Mr. Chairman, that I brought 
out that it was vehicle trouble in the charging system. 

On my battery No. 6-D, it was noted it was losing by internal local 
action and the low rate of charge; that is, the battery was self-dis- 
charging. This was installed in a crane. This crane was working 
about 2 hours a week, and it was evident at that time that the charging 
system of the crane was not maintaining enough to keep the battery 
charged. 

I also had another trouble with a battery when the holddown screws 
that fasten the battery into the jeep were too tight and caused the 
case to break. That particular case was repaired. That particular 
cell on the battery in the reports shows the specific gravity on this 
particular cell was low. 

The Cuarrman. Was that the cell where the crack in the case of the 
battery case occurred ? 

Mr. Waker. Yes, sir. 

The Cxuarrman. Did that permit a leakage? 

Mr. Warxer. It permitted a leakage of the electrolyte; conse- 
quently, we repaired the case, only added distilled water, and contin- 
ued on with the service test. 
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The 12-volt A battery was in very good condition; the 12-volt C 
battery was in fair condition. The one failure that I had was the 
12-volt E; the battery completely failed. 

In the third report on the 6—E battery, the local action on this 
one was such that the battery was abnormal. 

The rest of the reports on the batteries are detailed reports of the 
condition of the battery in relationship to specific gravity, tempera- 
tures, times, charging cycles, discharging cycles, complete with very 
minute details of battery characteristics. 

I would like to call your attention to the fourth report, starting on 
page 7: 

Inasmuch as the next 15-day period will terminate assigned project P—893-—SC, 
the following is recommended: 

(a) The present 6 VA, 6 VB, 6 VC, 6 VD, 6 VF, 12 VA, 12 VB, 12 VC, 12 VD, 
and 12 VF batteries will remain under the conditions outlined in basic corre- 
spondence for a period of 1 year and once each 30-day period a report of general 
condition of these batteries be forwarded your command. 

Those batteries were treated 4 months prior and were still func- 
tioning in the various vehicles. Also, I made the recommendation to 
select 3 each 6-volt batteries and 3 each 12-volt batteries, and subject 
them to a service test; also, it outlines a charging and discharging 
test. 

All subsequent reports to this reported on the batteries and the 
battery conditions showed detailed matters as to how they were func- 
tioning and what they were doing. These are also included in reports 
made available to this committee. 

In September of 1948 I received a letter from the Headquarters, Air 
Materiel Command, to the commanding general, McClellan Air Force 
Base, to turn over to Pioneers, Inc., 6 each aircraft batteries. The 
purpose of this letter was for Pioneers, Inc., to conduct service tests on 
the lead-acid battery of the aircraft type. 

A few days later T received a carbon copy of a letter Pioneers, Inc., 
sent to Hes adquarters , AMC, where they requested that the aircraft 
battery service test be conduc ted at McClellan Air Force Base. 

Headquarters, Air Materiel Command, gave McClellan Air Force 
Base the authority to conduct these service tests on aircraft batteries, in 
conjunction with and under the same project number with the ground 
battery tests, and sent copies of appropriate battery specifications for 
us to use as a guide in conducting our tests. 

The rest of the reports are the detailed findings of the batteries, the 
condition when checking such as times, temperature, specific gravity, 
battery performance. 

On Pebrhsey 15, 1949, I wrote a letter to Pioneers, Inc., regarding a 
foaming characteristic that I discovered in the aircraft batteries, and 
I would like to read that letter. 

It is to Pioneers, Inc., 2411 Grove Street, Oakland 12, Calif., atten- 
tion Mr. Ritchie. 

1. Request technical informational data as to how to eliminate the foaming 


process which occurs with your additive during the charging cycle, as outlined 
in step 1, basic F—1 and G—1 service test instructions. 


These letters are available to the committee. 


As you will note by the attached photographs, aircraft batteries that are under 
Arctic conditions with an increased charging voltage will lose 60 to 70 percent 
of their electrolyte through the vent cap, with the result the electrolyte will be 
transposed to the vent chamber of the battery. 
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This feature is very undesirable and hazardous to the aircraft structure in the 
immediate area of the battery. 

At present, all aircraft service tests have been suspended pending your detailed 
information to Headquarters, Air Materiel Command. This should be sent to the 
commanding general, Air Materiel) Command, Wright-Patterson Air Force Base, 
Dayton, Ohio, attention: MCMMXT31/MLT. 

On the same day I sent a letter to the commanding general of the 
Air Materiel Area, informing him of this foaming process. 

The Cuarmman. Was this foaming developed after you added the 
AD-X2? 

Mr. Warxer. Yes; this was a comparable test of treated and un- 
treated batteries. 

The CHamman. Would that same battery foam without the 
AD-X2? 

Mr. Warxer. The particular test, Mr. Chairman, was this: I had 
two untreated batteries and two treated batteries in a cold chamber. 

The CuarrMan. Yes. 

Mr. Watxer. The charging and the discharging equipment was 
connected to the batteries through the cold chamber. It is a matter 
of cooling the cold chamber down, then taking the battery through the 
charging and discharging cycles. The untreated batteries did not 
foam ; the treated batteries did foam. 

The Cuarrman. Was that letter addressed to Ritchie for informa- 
tion about that? 

Mr. Waker. Yes, sir. 

The Cuarrman. Did Mr. Ritchie give you a reply on it? 

Mr. Waker. Yes, sir; that was my next letter that I was going to 
read. 

The Cuatrman. All right; I am sorry to interrupt. 

Mr. Watxer. At the end of March—excuse me—just a minute, sir. 
On February 23 I received a message from Air Materiel Command,. 
which stopped all service tests. I make reference to the teletype from 
AM 


The Cuatrman. You have not yet reached that reply that Mr. 
Ritchie was supposed to give to you. 

Mr. Waker. In the next sequence of events, at the end of March 
1949, I received a carbon copy of a letter which Pioneers, Inc., sent to- 


the Air Materiel Command. I would like to read that letter. It is 
addressed to Commanding General, Air Materiel Command, Wright- 
Patterson Air Force Base, Dayton, Ohio, on the subject Status and 
Information of Assigned Aircraft Battery Service Test of February 
15, 1949: 


There is no way of eliminating the foaming process mentioned in this para- 
graph when our additive is used. Our investigations show this foaming process. 
is not uncommon in new batteries of the type under discussion, when operated 
below 0° F. 

This so-called foaming is due to an increase in porosity of the plates in 
batteries treated with AD-—X2, which allows gassing on increased charging volt- 
age over the entire surface of the plate area in very fine bubbles instead of 
gassing in large bubbles between the grid and the active material when sulfa- 
tion resistance is present. The same reasoning is applied to new batteries prior 
to the formation of sufficient insoluble sulfate crystals which create resistance to 
the charge on the surface of the plates. 

We have given thought to the installation of a baffle in the electrolyte chamber 
for the breaking up of these fine bubbles. However, study has shown that this 
would create a critical electrolyte level. Therefore, we recommend that the 
battery be redesigned and that sufficient room be left between the electrolyte 
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chamber and the gassing chamber to allow for the dissipation (bursting) of 
these fine bubbles in healthy batteries (sulfation free), before the fine bubbles 
are forced into the gassing chamber resulting in the referred-to undesirable 
condition. 

The Cuamman. You say the treated batteries were the ones that 
foamed ; the nontreated battery did not foam? 

Mr. Waker. The nontreated batteries did not foam. 

The Cuamman. If a battery foams you are apt to have liquid 
leakage; you have the liquid leakage about the battery case. 

Mr. Waker. That is correct, sir. 

The Cuamman. And that acid will eat anything it gets in contact 
with, so, therefore, it would be very serious if you have such foaming ? 

Mr. Waxrxer. It would be very serious. 

The Cuamman. And the treated batteries foamed and the others 
did not? 

Mr. Wauxer. The aircraft batteries foamed; yes. 

The Cuamman, Yes. 

Mr. Waker. My own conclusion is that batteries treated with 
AD-X2 will foam at low temperatures as referred to in the letters 
T have discussed. 

My experience with untreated aircraft batteries is that foaming is 
not common, and never have I seen an untreated battery foam when 
it was installed and under operation. This foaming process will cause 
the electrolyte to come out of the battery vent cap, and will also cause 
the battery to stop operating because eventually there will be an 
excessive loss of electrolyte. 

The Cuatrman. Do you know whether an ordinary battery, that is, 
a battery constructed for automotive use, would act similarly under 
cold temperatures ? 

Mr. Waker. The gassing, as referred to in the letter—it will gas. 
I have not conducted cold-chamber tests on automotive-type batteries. 

The Cuarrman. Just the airplane batteries? 

Mr. Wacker. Just the aircraft-type batteries. 

The Cuarrman. Of course, the airplane battery is different. 

Mr. Waker. The aircraft type is different only in construction. 

The Cuarrman. It is differently constructed because it must con- 
serve space. 

Mr. Waker. They must conserve space. 

The Cuarrman. That is why you have the thinner plates. 

Mr. Waker. Thinner plates. 

The Cuarrman. Less weight. 

Mr. Waker. Less weight; that is correct. The acid which comes 
outside the battery, because of foaming, will result in damage to the 
aircraft structure and/or equipment in the immediate area. 

From all my experience in conducting the AD-—X2 tests at Me- 
Clellan Air Force Base in 1948, I am of the opinion that the tests were 
inconclusive except for that one foaming Maatpteniaiie on aircraft 
batteries. 

The CHarrman. You said inconclusive? 

Mr. Waux«er. Inconclusive. My reason for stating that the tests 
were inconclusive is because too many variables, such as ignition keys 
being left on, damage to battery seals, generator failures may have 
affected my testing results. I further concluded that AD-X2 could 
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only be properly evaluated through controlled laboratory or shop 
tests over a prolonged period of time. 

The Carman. I did not quite understand your last statement. 

Mr. Waxker. I further concluded from my test reports that AD-X2 
could be properly evaluated through controlled laboratory or con- 
trolled shop tests over a long period of time. Asan example, a normal 
battery should operate, if it has a guaranty of 12 months, approxi- 
mately 12 months. 

The Cuarrman. How long a period of time were you observing 
these batteries under this test? 

Mr. Waker. This period was approximately a 5-month period. 

The CHarmman. Five months? 

Mr. Waker. Five-month period; yes. 

The Cuatrman. What was your own personal evaluation of the com- 
pound at the end of that test ? 

Mr. Waker. My personal opinion on the compound, the batteries 
were functioning, 11 of the 12 batteries I started out with were still 
functioning, and one of my last recommendations was that the service 
test should continue so we could continually evaluate these batteries. 

The Cuarrman. Did the used batteries perform as well as the new 
batteries that were put under the test ? 

Mr. Waker. The used batteries were performing their functions 
in their respective vehicles. 

The CuatrmMan. You could not see any difference on them from what 
you did on the new batteries? 

Mr. Waker. They were starting the engines, sir; they were per- 
forming; they were maintaining their charges; they were functioning 
normally. 

The CHamman. What was your opinion—if this had been money out 
of your own pocket, would you have bought the additive for the pur- 
pose of prolonging the life of the battery or aiding the so-called old 
batteries to perform more efficiently ; would you have spent the money ? 
We are just trying to get information. You say that your test was 
not long enough to arrive at a positive answer ? 

Mr. Warxker. A positive answer. 

The Cuamman. As best you could? 

Mr. Warxer. As best I could. 

The Cuamman. Under the circumstances? 

Mr. Warxer. Under the circumstances. 

The Cuamrman. Therefore, just in order to get your honest opinion 
on the question, I wanted to know whether you would have bought 
the product, that is, AD-X2, and put it in a battery if it were out of 
your own pocket. 

Mr. Waker. To prolong the life of a battery I would at that time 
have liked to observe further results. The results that I was getting 
at that time were very good. 

The Cuarrman. Were those used batteries some which would have 
performed without the additive? 

Mr. Waker. That I cannot say, sir. 

The Cuatrman. How many years have you worked with batteries? 

Mr. Waker. I had had approximately 214 years’ experience before 
that. 

The Cuamman. Two and a half years before that? 

Mr. Waxer. Before the tests. 
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The Carman. What was the nature of your battery experience ? 

Mr. Waker. Making sure the necessary shop equipment was avail- 
able, such as charging equipment—this was really from a layout stand- 
oint—also that the technical orders were taken care of, that our 
abide were charged and recharged. I worked only in a staff 
capacity. 

The Cuarrman. What is your specific duty, or what are your spe- 
cific duties? Do you just supervise the men ? 

Mr. Waker. No; I am from the Engineering Department. 

The CHarrMan. Engineering Department ? 

Mr. Waker. In a staff capacity. 

The Cuarrman. Do you handle the batteries or supervise the details 
of men who handle the batteries? 

Mr. Waker. Only the technical phases. 

The Cuatrman,. Just the technical phases? 

Mr. Waker. Yes, sir. 

The CHarrman. You do not have any experience with the service 
end of the shop where these batteries were working ? 

Mr. Waker. No, I do not. I don’t physically work in the shop. 

The CuAtrman. Your final opinion was that you did not think you 
had sufficient opportunity to run the test to have arrived at any 
conclusions ? 

Mr. Wacker. That is in my last 3 or 4 reports, and they were my 
major recommendations. 

The CuarrMan. The test was discontinued, and no order placed for 
the powder ? 

Mr. WALKER. No, sir. 

The Cuarrman. I beg your pardon? 

Mr. Waker. The project was stopped, and I know of no order 
being placed for the AD-X2. 

The CHairMAn. So you have not been using the product at all? 

Mr. Waker. No, sir; we have not been using the product. 

The Cuairman. Did anybody brief you or discuss this with you at 
all before you came here? 

Mr. Waker. When I left Sacramento I reported into the Pentagon 
to let them know I was here; the teletypes came through Major Ranz’ 
office, and they only wanted to know if my file was complete. 

The Cuamman. They only wanted to know whether your file was 
complete ? 

Mr. Waker. Yes; if my file was complete, and if I had the neces- 
sary papers with which to come up here, 

The Cuamman. The report that was submitted to the committee 
at an earlier time recommends that the War Department Technical 
Manual TM-—9-2857 be revised. 

Mr. Waker. Yes, sir. 

The CuHarrmMan (reading) : 

18. Thus far battery additive AD-X2 with the trade name of Protecto- 
Charge, has proven there is a very definite effect of added salts on the physical 
properties of lead sulfate, as it is precipitated in the storage eell, 

Mr. Wacker. That is correct. 

The Cuarrman. I beg your pardon ? 

Mr. Waker. This is in report No. 4. 
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The Cuarrman. Yes. “This process involves the addition of a 
powder mixture of,” and so forth. [Reading:] 

The results are quite different from that when the equivalent amounts of 
sodium sulfate and epsom salts are used. The active material remains tight 
to the grid in a soft condition and there is little shedding of the active material so 
that there is an apparent decrease in the amount of battery mud. The tight- 
ness of the active material to the grid results in less gassing on charging, very 
small bubbles distributed on the surface of the plates, rather than at the loca- 
tion of the grids. This feature is advantageous to the lead-acid battery. The 
above recommendations are made with this in view. 

That does not just exactly coincide with what you said. 

Mr. Waker. Those are my recommendations. 

The Cuarmman. I beg your pardon? 

Mr. Wacker. I say, they are my recommendations. 

The CHarmman. But you just said that your test had been so short 
and so inclusive that you could not make a comment whether you 
would have bought the powder or not if it was out of your own pocket. 
I just wanted to be sure that your report was the same as the report 
that had been filed at an earlier date, and I wanted to be certain why 
you had such apparent reservations now, and that those same apparent 
reservations were not in the original report. I was just wondering 
about it—not that it makes a bit of difference to me, only that you 
are under oath, 

Mr. Waker. Definitely, sir. 

The Cuarman. And what you are going to say here, I just wanted 
to be sure that your statements here would somewhere coincide with 
the printed statement that had been submitted at an earlier time. 

Mr. Waker. May I call your attention to the recommendation prior 
to that regarding the subject. 

Authorize this command to treat all automotive-type batteries in active use 
at this base, with Protecto-Charge. Once every 30 days spot check for general 
condition and general battery troubles that the layman experiences in the field. 
Subject 2 each 6-volt batteries and 2 each 12-volt batteries to a 200-ampere load 
until an average cell voltage of 1.5 is reached, then spot check the batteries for 
their rate of recovery. - 

That is another field test I would have liked to run for some con- 
firmation of my findings prior to the date of this recommendation. 

The CHarrMAN. Have you any further comment? 

Mr. Wacker. No, sir; I haven’t. 

The CuHarrman. You have no further comments at this time? You 
mean you have concluded your statement ¢ 

Mr. Waker. I have read my report, sir. 

The Cuamrman. You have read your report; then you have con- 
cluded your statement? I was just waiting for you to continue. 

Mr. Waker. I would also like to read paragraph f. To summarize 
that the point was that I would still have liked to run further service 
tests over a year’s period on quite a few vehicles and to watch them 
and to see how they operated; this is what I would have liked to do. 

The Cuamman. You would have liked to run further tests on it to 
have brought it out in further detail ¢ 

Mr. Wa.xer. Yes, sir; that is on the point where you asked me what 
my opinion was, and I stated I would like to run further tests. 

The Cuarrman. But you were not ordered to be careful with what 
you said around here, were you? 

Mr. Waxxer. Not that I recall, sir. 
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The Cuarrman. You are so hesitant and your remarks do not coin- 
cide with this report. I am just a little bit concerned. 

Mr. Wauxer. I am a little nervous. 

The CHarrman. Not that it makes a bit of difference to me; you 
are free, but you hesitate so much that it is disturbing to me. 

Mr. Waker. May I clarify a point here? I had a very serious 
speech impediment when I was a young man—— 

The Cuamrman. Then, I beg your pardon. 

Mr. Waker (continuing). And I stutter very, very seriously 
when I get frustrated. Please, I do not like to stutter. 

The CuarrmMan. Then I beg your pardon, sir. But your remarks 
did not coincide with these reports that were submitted to the com- 
mittee here. Here are the two of them, and there are some definite 
conclusions in these paragraphs, and we will let counsel read those so 
that I am not reading them. Let the counsel read these more or less 
concluding paragraphs. I am just trying to help you, but it does not 
do any good to have you come here from California, to come here and 
then not make a report that coincides with a printed statement that 
has been submitted. 

Mr. Waker. May I read my recommendations at the end of each 
report then for the committee ¢ 

The Cuatrman. Certainly. 

Mr. Waxxer. I would like to. 

The Cuarrman. Yes, sir. 

Mr. Wacker. Thanks very much. 

In report No. 1, the recommendation is: 

The following revision is recommended on service test project P-893-SC— 
that is the first report, page 6— 

One new 6-volt battery and one new 12-volt battery be subject to the following 
tests. 

Then it outlines a 40-ampere-hour life cycle test. 

In the first part of the test report on test No. 2, the report reads: 

The present 6 VA and 6 VB batteries have been transferred to the 40-ampere 
life test and will be referred to in this and future correspondence— 
as so and so; in other words, I started—all that paragraph states is 
that I started the life cycle tests. 

The Cuamman. Now, I thought you were going to read your re- 
marks that are found i in these reports here that were submitted. If 
you are not going to read it, then I think that counsel here might well 
read those to see if your opinion differs with what is typed in these 
reports here. 

Mr. Wacker. My opinion does not differ from what I have put 
down into these reports; they do not. 

The Cyaan. Let us read these reports, these paragraphs that 
appear. In this report it is 18 on the yellow slip and it is page what 
in the loose sheets? 

Senator Smaruers, Mr. Chairman, has it been established that this 
man wrote these reports? 

Mr. Waker. Yes, sir; I did write the report. 

Senator Smaruers. You did write these reports. 

Mr. Waker. Yes. 
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The Cuarrman. I am just trying to help him through this report 
and these concluding paragraphs here. You may proceed to read 
that. 

Mr. Forsyrue. Mr. Walker, we are just trying to clear something up 
here. On October 30, 1948, we find this notation of that date in the 
report handed to the committee by the Air Force through proper 
channels, and let me just read you some of these remarks. There is no 
page here, Senator; it is in the blue one; it is not numbered. 

Senator Smatuers. Page 7 is the last one. 

Mr. Forsytue. That is the other one the Senator read. There is 
no number on the page. Anyway it says this in one part: 

The Protecto-Charge cell is still in very good condition and has very good 
capacity as the breakdown test shows. 

TI assume that is correct? 

Mr. Waker. That is correct. May I background that battery ? 

Mr. Forsyrne. Yes, certainly. 

Mr. Waker. That is a battery that had a Protecto-Charge treated 
cell, another cell with, I think, magnesium and sodium sulfate added, 
and that is the background on this battery. 

Mr. Forsyrne. What kind of a solution was added ? 

Mr. Waker. Magnesium and sodium sulfate were added in the 
other cell. 

Mr. Forsyte. In another cell? 

Mr. Waker. In the other cell; yes. 

Mr. Forsyrue. I have a paragraph marked 3, I do not know whether 
you have been following, Mr. Walker, and I may have to show you 
this report, but it starts out as No. 3, and you say: 


It has been observed that this type of battery additive— 


Is that referring to Protecto-Charge? 

Mr. Waker. Will you continue reading that? 

Mr. ForsyrHe. Yes— 
affects the active material of a lead-acid storage battery because of the fact that 
it alters the crystal growth of the lead sulfate as it is formed. This is recognized 
at the time of internal inspection of the batteries and observation of glass cells. 

Mr. Waker. Yes. 

Mr. Forsyrue (reading) : 

Sulfation does form but in small spots that are grainy in appearance and very 
white. It is a definite fact that this type of additive slows up the rate at which 
lead sulfate crystals grow, also the way in which they grow, as if small crystals 
of salt. Upon inspection of the plates, the active material of the positive plates 
is tight against the grid and when overcharging small bubbles appear on the 
surface of the active material. It is these bubbles which form at the grid of an 
untreated battery that is responsible for the shedding of the active material. 
These bubbles are fine and appear at the surface of the active material of a 
treated battery, it is this feature which prevents shedding of the active material 
from the grids. 

Mr. Watxer. That is correct. May I elaborate on that one point? 

Mr. Forsyrue. Yes. 

Mr. Wacker. Where it says about the sulfation crystals? 

Mr. Forsyrue. Yes. 

Mr. Waker. In a normal battery when it is sulfating you will have 
sulfate crystals growing that look like cat’s whiskers. In my observa- 
tions in 1948 with a treated battery you would not have those long cat’s- 
whisker sulfate crystals form, but, as I referred to in my report, you 
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would have small spots. These fine little round spots were scattered 
over the plate; also the bubbles—instead of, as on an untreated cell, 
the bubbles that form duri ing the charging and dischar. ing eycles— 
instead of being large were small and when the large bubbles explode 
at the grid they would carry off a large amount of material. I found 
we only had fine bubbles on our treated batteries. Now, that is the 
general gist of that sentence outlining that viewpoint which I observed. 

Mr. Forsyrue. All right. 

Then, on the same report, paragraph 15, you say: 

Thus far on the additive breakdown test Protecto-Charge, now known as 
AD-X2, is the only additive that will go beyond step 7 as outlined. 

Will you explain that? 

Mr. Waker. That is absolutely correct. That is the only one that 
would go beyond step 7, and may I refer back to one of my reports ? 
The additive breakdown test is in there and the committee, I believe, 

can evaluate that particular point of the charging cycle. It is just 
a matter of the chi arging and discharging cycle that that battery was 
going through, and the Protecto-Charge, or AD-X2, was the only one 
that would go down past step 7 as outlined in my report, which was 
made available to the committee. 

Mr. Forsyrue. You say also on the top of the next page: 


The positive plates— 
this is in reference to the Protecto-Charge, AD-—X2-treated cells, the 
same that I read before— 

The positive plates were soft and rich brown in color with no apparent signs of 
shedding. Negative plates were very grainy, with the active material separated 
from the grid. Negative plates showed a complete breakdown, 25 percent— 

and so forth, and then you go on with your description of the cells. 

Mr. Waker. Then that describes the cell, I believe? 

Mr. Forsyrue. That is correct. Does that statement correspond 
with yours? 

Mr. Watxer. That statement corresponds with what I gave the 
committee. 

Mr. Forsytue. Yes. 

Mr. Wacker. It is contained in my full report and, as I stated, it 
was turned over to the committee. 

Senator Smarners. May I interrupt counsel to ask this question 

right there in reading those sentences? It says: 
Negative plates were very grainy, with the active material separated from the 
grid; negative plates showed a complete breakdown and 25 percent of the active 
materials had shed away from the grid. At this point battery additive type 11 
is considered of no value to the lead-acid type battery. 

Mr. Forsyrue. Is that Protecto-Charge or AD-~X2? 

Mr. Waker. I believe the code there is PC; is that correct? 

Senator Smaruers. This is all in this very same report. Were you 
running a test on type 11 or were you running a test on AD-X2? 

Mr. Waxxer. As I recall and as I pointed out a moment ago, I had 
this battery treated—the battery had 3 cells, and 2 of the cells were 
treated with various percentages of sodium and magnesium sulfate. 
The third cell was treated with Protecto-Charge. 

Senator Smarners. I see. 

Mr. Warxer. The battery was operating, and those are the detailed 
reports as to time, voltage, gravity and, im other words, what is: the 
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oe doing as it discharges, as it charges, and then the statement 
that the Protecto-Charge was the only one that would go past step 
No. 6, as Lrecall, or is it 7—6 or 7? 

Mr, Forsyrue. It is 7. 

Mr. Waker. In the referenced breakdown test, in the report. 

The CuHarrman. Do you wish to ask him some questions ? 

Mr. Waker. Mr. Chairman, for the matter of the record, my opin- 
ion has not changed on my report since I compiled and sent the 
report in. 

Mr, Forsyrue. The only reason I asked was that the report indi- 
cates here at several places, some of which we have read, a rather 
specific comparison of AD-—X2 with other compounds that you mixed 
in relation to sulfation, which is part of the test that you made. 

Mr. Waker. Definitely so, sir. 

Mr. Forsyrue. It indicates that AD-X2 was more effective in 
breaking up the crystals and not allowing shedding. That is the only 
thing we are trying to get at. 

Mr. Waker. That point is absolutely correct, and my test that I 
conducted in that line, as you will see in the detailed report, explains 
in detail how that happens, although I appreciate the fact that it is on 
only one battery that this test was conducted, and again 

The Cuarrman. You mean where you used different additives ? 

Mr. Waker. Yes. 

The Cuamman. Only in the one battery where you used the differ- 
ent additives? 

Mr. Waker. It is only on the one battery; yes, sir. I believe there 
is another recommendation in my report that I would like to conduct 
further tests for confirming my indings. I believe that is correct, 
and is in there. 

The Cuatmrman. Senator Sparkman? 

Senator SparkMAN, No questions. 

The Cuatrman. Senator Smathers? 

Senator Smaruers. Just one question. On this matter of eliminat- 
ing the breaking up of the crystals and the eliminating of the sulfa- 
tion, as you described it, did you consider that of major importance 
in the power and in the life of the battery ? 

Mr. Waxer. It is of major importance in the point of what is 
known as local action or the battery self-discharging. If those long 
cat-whisker sulfation crystals form, it means it will short the positive 
and negative plates out, just the same as if you take a lamp cord and 
cut it with a knife, you will short the lamp cord out; you will do the 
same thing in the cell with these sulfation crystals. 

Now, by adding this additive it changed the way that the crystals 
grew. It was my observation, that it actually changed the way that 
crystals grew. 

Senator Smaruers. Well, in changing the way the crystals grew, 
did it eliminate the crystal? 

Mr. Waker. It eliminated this one factor. It would grow, as I 
describe in my report, as small-spot sulfation over the plate. 

Senator Smaruers, But you still had some crystals there? 

Mr. Waker. There apparently were white crystals—I shouldn’t 
say white crystals, but white spots of sulfation on the battery plates. 





Senator Smaruers. As I understand it, your final conclusion is that 
these tests were inconclusive ? 
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Mr. Watxer. Yes, they should have been conducted over a longer 
period of time for confirmation of my findings. 

The Cuamman. Any further questions? 

Mr. Forsyrue. Mr. Walker, just to clear the record, and getting 
away from AD-XQ, in your reports here on this matter of sulfation, 
if you find anything that breaks up a sulfated crystal and allows the 
crystal to soften or to break up, and yet does prevent shedding at the 
bottom of the battery, that is, according to this report and others we 
have, if anything does that, that would be what you would call an 
effect, a good one, in a lead-acid storage battery ¢ 

Mr. Waker. That is one of the effects we were looking at, and it 
was that particular effect you are describing. 

Mr. Forsytue. In other words, your test was geared partly to test- 
ing these additives in reference to the action in breaking up sulfation, 
and in the shedding process, 

Mr. Waker. It was to see what distinct and different-type addi- 
tives would do. 

The Carman, Have you anything further to say, Mr. Walker? 

Mr. Waker. Not unless the committee would like me to read my 
report. 

The Cuarrman. All right. 

Now, Mr. Beene, you may proceed, and you may proceed in what- 
ever manner you desire. 


TESTIMONY OF JAMES C. BEENE, INDUSTRIAL ENGINE GENERAL 
ASSEMBLY FOREMAN, SAN ANTONIO AIR MATERIEL AREA, 
KELLY AIR FORCE BASE, SAN ANTONIO, TEX. 


Mr. Beene. I am James C. Beene from the San Antonio Air Ma- 
teriel Area, Kelly Air Force Base, at San Antonio, Tex. 

The Cuamman. What are your duties there, Mr. Beene? 

Mr. Brene. I am an industrial engine assembly general foreman. 

The Cramman. You are an industrial engine general assembly 
foreman ? 

Mr. Beene. Yes, sir. 

The Cuarrman. Do you have the responsibility of storage batteries? 

Mr. Beene. I do not now, Mr. Chairman. 

The Cuatrman. You do not now? 

Mr. Beene. No, sir. 

The Cuatrman, Did you have that responsibility ? 

Mr. Brene. In 1948 when we conducted these tests, that was my 
responsibility. 

The Cuatrman. The battery servicing was your responsibility ? 

Mr. Beene. Yes, sir; it was under my supervision. 

The Cuarrman. How many batteries would come through the shop 
for which you are responsible? 

Mr. Brenz. I would be unable to answer that without referring to 
the records, 

The Cuatrman. Then they ran into hundreds, is that the answer? 

Mr. Beene. Yes, sir; they would run into the hundreds. 

The Cuareman. All manner of batteries, airplane and automotive ? 

Mr. Beene. Only automotive. 

The CuHarrman. Only automotive? 

Mr. Beene. Yes, sir. 
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The Cuarmman. You may proceed, sir. 

Mr. Beene. In May 1948, I received a project directive from Head- 
quarters, Air Materiel Command, to test battery additive AD-X2, 
which is also known as Protecto-Charge, at Kelly Air Force Base, Tex., 
and the same directive as Mr. Walker read is the one I followed—the 
project directive which gave us instructions on how to conduct this 
test, is the directive that was followed. 

I selected 10 mechanically sound but sulfated batteries from sal- 
vage. The batteries were inspected very carefully internally for any 
defects and foreign matter. Plates were not buckled or separators 
cracked. 

The batteries were reassembled, and water was added to bring the 
level of the electrolyte over the top of the plates. Two new dry 
charged batteries of the types designated in the directive were pro- 
cured from stock. Electrolyte with specific gravity as recommended 
by the manufacturer was added to these two new batteries. Battery 
terminals and covers of the 12 batteries were thoroughly cleaned ; 
AD-X2 in the amount recommended by the manufacturer was added 
to each battery. All batteries were connected to the charging line, 
and assurance was made that an approximate 4-ampere charge was 
passing through the batteries. 

During the period of from 3 to 15 days, 10 of the batteries were 
placed in various types of ground equipment, and 2 batteries were 
held in the shop, as per instructions. 

Three of these batteries, that is three of the old batteries, failed in 
the first reporting period as indicated on report, as of the 15th of 
July 1948, and these reports are made available to the committee. 

Reports were submitted each 15-day period, giving the status of 
the treated batteries. The last report was submitted October 31, 1948. 

The 2 new batteries and 1 old battery were still in service at the 
expiration of these tests. The remaining nine batteries failed. 

At the time of each battery failure, the battery was completely dis- 
assembled to determine the cause of failure. The service tests reflect 
the causes for those failures. 

The CuarrmMan. What were the causes of the failure? You do not 
have the information right there at hand, do you? 

Mr. Beene. Yes, sir; I do. In most all cases, Mr. Chairman, the 
failure was the same, it was the material shedding from the positive 
plates all the way through—either the positive or the negative plates; 
in the majority of all cases, though, it was the positive—material 
shedding from the positive plates. 
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I concluded from this service test conducted in 1948 that AD-X2 
is unsatisfactory for the application as outlined by the authorizing 
directive. 

The CHatrman. Then you could see no benefit from it, and if it was 
your own battery and your own money you would not have spent the 
money ? 

Mr. Beene. No, sir. 

The Cuarrman. Senator Sparkman. 

Senator SparKMAN. No questions, Mr. Chairman. 

The CHairman. Senator Smathers? 

Senator Smaruers. I gather that you would not have spent your 
own money at any time buyi ing this AD-X2? 

Mr. Beene. I would not. 

Senator SmarHers That is all. 

The Cuarrman. You ran that test about how long? 

Mr. Beene. 120 days. 

The Cuarrman. 120 days? 

Mr. Beene. As outlined j in the project directive. 

The Cuarrman. Is this the entire report that you are submitting. 

Mr. Beene. I believe that is the complete report, sir. 

The Cuatrman. This is a photostatic copy of it. 
Mr. Beene. Yes, sir. 
(The document referred to follows:) 
HEADQUARTERS, SAN ANTONIO AIR MATERIEL AREA, 
KELLY Arr Force BaAsg, 
San Antonio, Texv., 6 Aug. 1948. 

SAAMA 412.42. 
Subject : Service Test Report of Project P-892-SA. 
To: Commanding General, Air Materiel Command, Wright-Patterson Air Force 

Base, Wright Field, Ohio. 

(Attention: MCMMXT—53. ) 


1. In compliance with MCMMXC-12-5-181, dated 18 May 1948, and MCMMXC-— 
12-7—405, dated 27 July 1948, submitted hare ‘with, are subject reports in duplicate 
for 15 July 1948 and 1 August 1948. 

2. Subsequent reports will be submitted on the first and fifteenth of each month 
until this project is completed. 

For the Commanding General: 

L. J. MILHAN 
(For F. Bell, Colonel, USAF, Director, Maintenance). 
1 Incl: Service Test Report of Project P-892-SA (Duplicate). 
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Service test report of project P-892-SA 


Battery Gravity Voltage Date of in- 











spection 
As of July 15, 1948: 
ee ace 1, 280 1. 290 1. 290 1.5 1.4 1.5 | July 15,1948 
C4 1. 275 1. 270 1, 265 1.8 1.8 | 1,9 | Do, 
D6 1. 300 1. 300 1. 300 Le 14 1.6| July 16,1948 
= aman 1. 250 1. 250 1250) 14] 1.4 1.4 | July 15, 1948 
F-4 1. 290 1. 280 1. 290 Le; RET ’'Ls Do. 
a6. ols. 1, 250 1. 260 1250| 14] L4| 1.4] July 16,1948 
Saath f 1.250 1. 270 1. 270 ga 1.4 Da 
A-t2...---. “1 1.270 1. 270 1. 270 1.4 1.4 1.4 | + 
1, 260 1. 270 me) LB bob, thd 
B-12 .-|{ 1.275| 1.275! 1.275} 1.5 45] 15 } Do. 
C-12 ™ () | () () Y | @ QQ) | Do. 
2! f 1.275| 1.275 1. 275 15| 1.5 1.5 \ 
D-12. ....--------0--e-e---e-- 1,200] 1270] 1.27) 15] 15) 15 Do. 
Rn a. (2) (2) (2) ® | @ (2) Do. 
As of Aug. 1, 1948: | | | 
OND irene TAIETES 1. 250 1,250} 1.270) 16] 16 1.6| Aug 1,1948 
GA ate eee oak 1. 250 1. 275 | 1. 250 1.6 1.6 1.6 Do, 
A ase eased 1. 275 1.275} 1.275| 1.6) 4} 16] Do. 
ee ca 1. 250 1. 250 1250} 14] 414 1.4 Do. 
Sah 1. 290 1.2 1.29} 1.6 1.4 1.6 | Do. 
A-6_.- 1.250} 1.250 1.275 14] 14] 14} Do. 
1. 275 1. 275 1. 275 re. Le 1.6 
ATABs ctnwsereronereneoranmoee { 130) igo} iam] us| cali i} Do, 
- 1, 250 1, 225 1. 250 1.5 7 ee 
B-12.....-----------------+-- { 1. 225 1.275 1230! 15! 1.6 1.6\f De 
I il oe a Ir (1) (’) (1) ; @ | & (1) July 16,1948 
. 1. 275 1. 275 1. 275 1.5 15) 1.5 \, 
DIB. ....-vavennvnnsvenr ovens L 1.260 1. 270 1. 270 1.5| 1.6) 15 |fAus- 1,198 
E-12, F-12......... pao (2) ® .t.58@ ® | @® @) | July 16,1948 
As of Sept. 1, 1948: | | | 
B-6 a ®. | @ (3) (3) (3) () | Aug. 16,1948 
C-4H fe f (*) (4) 0) } (4) ; (4) (4) | Do. 
D-4.4.451- 1.275| 1.275] 1.275 1.6 1.6 1.6 | Aug. 31,1948 
E-4 (3) ¢) (3) ® | ® @) | Aug. 16,1948 
F-4 1.275} 1.270) 1.275 1.5 1.4 1.5 | Aug. 31,1948 
A-6 1. 260 1.260} 1.275 1.5 1.5 1.5 | Do. 
‘ f 1.275 1.275) 1.275] 1.5 1.5 1.5 
A~13 1 1.270 1.270} 1.270| 1.5 15 1.5 Do. 
5 | 1. 250 1. 240 | 1. 230 1.4 1.4 1.3 | 
B-13..... { 125; 120] Lael Ls | ual 1a Do. 
CPEs nasheed (*) (4) | (4 Pr ee (4) July 16, 1948 
e f 1.260 1.265 | 1.260! 1.5 5 HOT AS. 5. snce 
D-12. 1 1260} 1.260 1.20) .1.5| 15 ‘5 }aug. 31, 1948 
ar ee ee (: Oo | ® | 0 () @) | July 16,1948 





! Battery failed and was opened and positive plates were found to be worn out and crumbled. 
? Batteries failed and were found to be no good. Material shedded from grids. 

8 Battery failed, was opened, and positive plates were found to be crumbled. 

4 Battery failed. Material had shedded from positive grids. 


NotE.—Batteries F-6 and B-12, E-6 and D-12, D-6 and D-12 were subjected to heavy load and found 
to be O. K. 


17 September 1948 
SAMPC/WTC/cev 
SAAMA 412.42 
Subject: Service Test Report of Project P—892-SA. 
To: Commanding General, Air Materiel Command, Wright-Patterson Air Force 
Base, Dayton, Ohio. 
(Attention: MCMMXT-53.) 

In compliance with MCMMXC-12-5-181, dated 18 May 1948, and MCMMXC- 
12-7-405, dated 27 July 1948, submitted herewith is subject report in duplicate 
for 15 September 1948. 

For the Commanding General: 


F. BELL, 
Colonel, USAF, 
Director, Maintenance. 
1 Inel: Service Test Report of Project P-892-SA (Duplicate). 
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Service test report of project P-892-SA 


[As of Sept. 15, 1948] 





Battery Gravity Voltage tition 
BH wm | Mm | @ + @® © | @ || Aug. 16,1948 
C-4 (2) (2) | (2) @) @ @) | Do. 
D-6 as > 1. 250 | 1. 250 1. 225 2.5 1.2 1.2 | Sept. 14,1948 
E-6 f () | 1) (‘) ( (‘) () | Aug. 16,1948 
F-6 (3) @ ) ( @) | Sept. 14,1948 
A~f 1, 25 1. 250 | 1.5 2.2 2.2 | Do. 
250 275 | 2.5 2. 3 2.2 
A-12 { 1275 1205 25 2 5 23 Do. 
B-12 ) (2) | @) (2) @) | Sept. 15,1948 
C-12 (2) (@) ® | @® @) | July 16,1948 
D-12 (4) (4) i; @® | @& (4) =| Sept. 15,1948 
E-12, F-12 od (5) en vee LE ae O. |. 0 July 16,1948 


Battery failed, was opened, and positive plates were found to be crumbled. 
Battery failed. Material shedded from positive grids. 
Battery failed; positive plates were crumbled. 

4 Battery failed; positive plates worn out and crumbled. 

5 Batteries failed and were found to be no good. Material shedded from grids. 


NotTe.—Battery D-6 was subjected to heavy load and was found to be O. K. Battery D~-12 failed to 
stand up. 
6 Nov. 1948. 
SAAMA 412.42. 
Subject: Service Test Report of Project P—892-SA. 
To: Commanding General, Air Materiel Command, Wright-Patterson Air Force 
Base, Dayton, Ohio. 


(Attention : MCMMXT-53.) 


In compliance with MCMMXC-12-5-181, dated 18 May 1948, and MCMMXC-— 
12-7405, dated 27 July 1948, submitted herewith is final report in duplicate. 
Project was completed 28 October 1948. 

For the Commanding General : 

F’. BELL, 
Colonel, USAF, 
Director, Maintenance. 


1 Inel: Service Test Report of Project P—892-SA (in dup.). 


Service test report of project P-892-SA 


[As of Oct. 31, 1948] 





Battery | Gravity | Voltage leomainie 
| | 
B-6 enndeckts pein dtp cuicnn osPaines |--- sags lon <<yanth Sale --------| Aug. 16, 1948 
0-6 2 S ‘ ie : . . ae al ‘ lesbo Se come Sinaia Do. 
D6... OTA. wueeenee--| 1240] 1.260] 1.260] 15} 15) 15] Nov. 1,1948 
E-6 ! 4 4 ve 5 | anal : | Aug. 16, 1948 
F-61 : alg ‘ se 6 | Sept. 14, 1948 
A-6.. 1.260: 1.260 | 1.260 | 1,8 | 1,8 1.8 | Nov, 1,1948 
A-12 i{ 1. 300 1. 300 1. 300 1.5 1.5 1.5 | De 
ar , 1.300} 1.300} 1.300} 1.5 15] 15 de 
B-123 , J ibis ‘ sit odin | Sept. 15, 1948 
C-122 * July 16, 1948 
D-128 | Sept, 15, 1948 


ame aratr nity -Ty7ts I}. ‘ , nsnihiahepeathde-bypeendeateay Leni saee july 16, 1948 


1 Battery failed, was opened, and positive plates were found to be crumbled. 

? Battery failed. Material shedded from positive grids. 

3 Battery failed, positive plates worn out and crumbled. 

4 Batteries failed and were found to be ne good. Material shedded from grids. 


The Cuarrman. I notice here the battery failed, and it was opened, 
and the positive plates were found to be worn out and crumbled. 
Mr. Brent. That is right. 
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The Cuatrman. That was on the C-12, and I see here on this 
statement: 


Notse.—Battery D-6 was subjected to heavy load and was found to be O. K. 

C-12: Battery failed and was opened and positive plates were found to be 
worn out and crumbled. 

That must be the same as I had read up above—no, one was of July 
15, and the other date was August 1. 

Had you checked these batteries to determine whether they were 
sound before you put the additive in? 

Mr. Beene. Yes, sir. 

The Cuarmman. They were sound? 

Mr. Beene. Yes, sir. 

The Cuarmman. Where did you get those batteries? 

Mr. Beene. From salvage. 

The Cuatrman. You took them out of salvage? 

Mr. Brenr. We took the old batteries out of salvage; the 10 old 
batteries were taken from salvage. 

The Cuatrman. How long had they been in salvage? 

Mr. Beene. That I do not know. 

The Cuatrman. But you just took them out of the salvage dump? 

Mr. Beene. Yes, sir. 

The Cuatrman. Did they have water in them when you took them? 

Mr. Beene. Some had some water, as well as I recall, and—well, 
they had varying amounts, I would say. 

The Cuarrman. Were any of them without caps on them when 
you took them out of the salvage dump? 

Mr. Brene. To the best of my recollection they all had caps on 
them. 

The Cuatrman. They all did have? 

Mr. Beene. Yes, sir. 

The CHamman. But you have no knowledge how long they had 
been in the salvage dump when you took them out and put them on 
the line. How long did you charge them before you put the additive 
in? 

Mr. Beene. I did not charge the battery—that is, the 10 old bat- 
teries—before I put the additive in. 

The Cuarrman. You did not? 

Mr. Beene. No, sir. 

The CHarrman. You just took them, brought the water up above 
the plates? 

Mr. Beene. I first disassembled the old batteries, Mr. Chairman, 
to see that they were mechanically sound. 

The Cuarrman. I see. 

Mr. Beene. In other words, they were sulfated ; but to see that they 
were mechanically sound otherwise, that is, that the plates were not 
buckled or the separators split. 

The Cuatrman. I see. How long did it take before these 12 failed ; 
how long had they been in use ? 

Mr. Bren. That test was started the 1st of July, so that is when 
the battery additive was added. This C-12 battery failed on the 16th 
of July. 

The Cuamrman. The 16th of July? 
Mr. Beene. Yes, sir. 
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The CHarrman. You think that that battery would have failed no 
matter ee you had put the compound in or whether you had not 
yut it in ¢ 
Mr. Beene. Very definitely it would have. 

The Cuatrman. I beg your pardon ? 

Mr. Beene. It would have failed. 

The Caamman. Why? 

Mr. Beene. It would have failed whether it had the compound in 
or not. 

The CHatrman. Would you think it was just the hardness of the 
cell; I mean the condition that the plates were in, that they were so 
hard that any vibration was apt to cause them to crumble ?¢ 

Mr. Beene. Yes, sir. 

The Cuatrman. Those are all the questions that I have. 

Thank you, gentlemen. We appreciate the fact that you came in. 

Our next witness is Mr. Kenneth Binding, of the Market Forge Co., 
of Everett, Mass. 

Mr. Binding, raise your right hand. Do you swear that the testi- 
mony you are about to give pertaining to the matter now before this 
committee is the truth, the whole truth, and nothing but the truth, 
so help you God ? 

Mr. Brnprne. I do. 


TESTIMONY OF KENNETH W. BINDING, EXPERIMENTAL AND 
DEVELOPMENT ENGINEER, MARKET FORGE CO., EVERETT, 
MASS. 


The Cuarrman. You may proceed in any manner you desire. 

Mr. Brnptneg. My name is Kenneth W. Binding. 

The CHarrMan. Will you tell the committee the position that you 
hold or what your business is, and so on and so forth ? 

Mr. Brnprna. Yes, sir. I am an experimental and development 
engineer with the Market Forge Co. I develop new products, carry on 
all the experimental work that happens to come my way. 

I was told this was going to be a very informal report, so I have no 
prepared statements, just my humble story. 

The Cuatrman. Well, Mr. Binding, this is informal. We are try- 
ing just to get information, good or bad. We are trying to make a 
record in order to make a decision, and you may proceed to tell us just 
what you want to tell us. 

If it will help you, could I ask you this question: Have you worked 
with batteries ? 

Mr. Brnprne. Off and on, but nothing in particular. I am not a 
battery expert. 

The Cuamman. You are not a battery expert? 

Mr. Bryvine. No. 

The Cuarrman. You have never done any service work on batteries? 

Mr. Brnptne. None whatsoever. 

The Cuatmrman. Then, upon what do you base what you are going 
tosay? Are you going to talk about your experience with the additive 
or are you going to tell what you think about it? 

Mr. Brnvrne. Both. 
The Crarrman. O. K. 
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Mr. Brnornc. I design and develop industrial equipment that uses 
electric storage batteries of many types. I have been doing that for 
a number of years. 

I am going to tell you my first experience which was about a battery 
back about in December of 1951. I had a battery—at that time it 
was at least 5 years old. 

The CuHarrman. Was that an automobile battery ? 

Mr. Brnprne. No; that was a heavy industrial-type battery, a 340- 
ampere-hour, 12-volt industrial truck battery. 

The Cuarrman. Truck battery ? 

Mr. Brnorna. Industrial truck battery. 

The Cuarrman. I see. What is the cost of that battery? 

Mr. Brnprne. That battery is in the neighborhood of between five 
and six hundred dollars. 

The Cuarrman. What is the average life of such a battery, or we 
will put it this way: What is the manufacturer’s life guaranty on a 
battery like that? 

Mr. Brnprve. Well, they usually are—they will give you a year’s 
guaranty, that is, not an unconditional guaranty, it is a year’s guar- 
anty, providing it is well taken care of. 

The Cuarrman. Of course, such an industrial battery would have 
reasonably good care because it comes under the supervision of a shop 
engineer. 

Mr. Brnprne. That is right. It is a valuable piece of equipment 
and, naturally, it is taken care of because if you don’t take care of 
them you don’t get performance. 

Now, this particular battery I had used for a lot of my experimental 
work. It had been used for 3 years continuously, probably on the 
average of working 8 hours, 8 hours on charge, and back 8 hours on 
duty again. 

Of course, I had many other batteries of the same type as the years 
went by. 

Back in 1951, in December 1951, the local representative for this 
battery additive came to me and told me what he had. I was some- 
what skeptical about the whole procedure, but being of a curious 
nature, as Dr. Weber, and having an open mind, I was very willing 
to go ahead and give this material a try, disregarding all reports that 
T had heard about the material, pro and con. 

I let Mr. Goodwin, who happened to be the fellow involved in this 
affair, treat this battery. This was a battery that had been laying 
idle for 1 year, because the year previous to December 1951 the battery 
was not functioning the way it should. 

I didn’t need the battery, I had plenty of other new batteries to use, 
so it was put to one side. 

In November 1951 I decided that the battery, being no longer serv- 
iceable, I might as well get it out of my way. The battery manu- 
facturer examined the battery and recommended its discard; it was 
absolutely useless. I agreed with him, of course, because I could not 
get a charge into that battery that would last more than—it would dis- 
charge itself without being used in a matter of 2 hours after—it would 
get a partial charge on it. 

I had issued orders to have that battery go out as junk, and was to be 
paid $29 for the battery. 
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So Mr. Goodwin came along and offered to treat that battery on 
the condition that if he didn’t do it any good I didn’t.owe him any 
money. So I had nothing to lose and I had everything to gain. So, 
being of a curious nature I said, “We will proceed,” which we did. 

Mr. Goodwin treated the battery himself personally. I was with 
him. He ran through the usual procedure recommended for that 
type of a setup. 

We put the battery on slow charge afterward. We didn’t know 
whether the battery was mechanically sound or not, we were taking a 
chance. We had no way—we didn’t want to tear the battery down 
to make any observation. 

The battery was treated; I partially charged it, I put it on a re- 
sistance, and ran the thing down, discharged it, cycled it back and 
forth—that is, I charged it and then discharged it—so that at the end 
of a week I had that battery back up to almost the battery manu- 
facturer’s specifications as far as specific gravity went, and the battery 
was taking a good charge. 

We put the battery in service on a truck that was being used, and 
much to our surprise this particular battery held up very well. I 
didn’t expect it 

The CHatrman. What date and year did you put it back into 
service? 

Mr. Brnpineg. That went back into service in December 1951. 

The CHarrman. December 1951 4 

Mr. Brnprne. 1951. 

The CoammMan. Where is it now? 

Mr. Brnprne. It is still in the factory, still being used. 

The CHarrman. Still in use? 

Mr. Brnprne. Still in use, still doing a good day’s job. I checked 
the battery myself Tuesday before I came down here. 

The CHammMan. What did it cost you to put the additive in the 
battery ¢ 

Mr. Brnpina. After 3 months’ time, I finally accepted the bill, and 
O.K.’d it and paid the money for the material. I think it was around 
$35, $36, as I remember it. 

The CuarmMan. And the value of that battery is what ? 

Mr. Brnprne. At least $500. 

The Cuarrman. $500; and this was December of 1951 that it went 
back into service after the manufacturer had said it should be junked ? 

Mr. Binprine. That is right. Now, since this battery went into serv- 
ice, it has been inspected by the battery manufacturer in that we have 
had it propped, what they call, to determine whether it had any sul- 
fated sedimentation on the bottom, and up until a month ago it was 
perfectly free from any sulfation settling on. the bottom of the cells 
which would cause it not to function; and the battery now is doing 
a full day’s work. It is keeping up as far as I can tell for all practical 
purposes ; itis perfectly satisfactory. 

Since then, of course, I have treated other batteries; I have treated 
at least 7 industrial batteries; perhaps they were in a much better 
condition than the first. 1. 

The Cuamman. Are they all in your shop? 

Mr. Brnprine. They are. 

The Cuamman. How many batteries do you have as a total? 
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Mr. Brnpine. Well, probably at least a dozen or 15, industrial-type 
heavy-duty batteries. I have always treated a good many of our 
automotive batteries, used them in crane cars and gasoline industrial 
trucks, and all of my experience has been, as I say, of a miraculous 
nature—that is the only way I can say it. 

I don’t understand it. I don’t profess to know what happens. All 
I know is that as far as I was concerned I was amazed, and I was 
criticized somewhat at the beginning because, after all, everyone said 
it was a lot of nonsense, but I have lived long enough, I have con- 
ducted enough experiments and developing, to know that no one, I 
think, has a right to say anything can’t be done. That is impractical, 
because as sure as you do, later on you wish you had never said those 
things. 

The Carman. What was your normal battery cost per year? 

Mr. Brnvrne. Normal 

The CHarmman. I mean, such as replacements, if you have that 
many batteries, there would usually be a turnover. 

Mr. Brnprne. That is right. We have—there is a turnover in bat- 
teries. Of course, we have accidents. Batteries become physically 
damaged in collisions, and equipment turning over, and that sort of 
thing. 

The CuarmrMan. But I mean in the plant where you have these 
big ones; automobile batteries, you can be careless in taking a cable 
off or putting another cable on, and tap them so hard that you break 
the post loose from the internal units. 

Mr. Bryvrne. That is right. 

The Caamman. I have seen my men do that. 

Mr. Bryovrnea. That is right. 

The Cuarmman. And I had to pay the bill. 

Mr. Brnprne. That is right; and that sort of thing happens to 
industrial batteries exactly the same way. They can be repaired— 
it is nothing but what can be fixed up, and they are serviceable. 

The Cramrman. That is why I was getting at whether you had 
figures on your big industrial batteries in the plant so that you could 
tell us in dollars and cents your annual cost and maintenance of those 
big batteries in the plant, the automobile batteries are—or is that not 
so easily ascertained ? 

Mr. Brxvrnc. Well, offhand, I would say that in the period since 
1951, I probably would have had to replace—I would say offhand 
that we, as a rule, have had to replace, perhaps, 2 or 3 batteries out 
of the dozen each year; I mean, that is just the accepted replacement 
percentage that we sort of go on. But we have not—I have not— 
had to buy a new battery for the last 6 months other than new equip- 
ment that went into service. 

The Cuatrman. In other words, in replacement you have not bought 
any new ones in 6 months? 

fr. Brnprna. I have not; not on present equipment that is work- 
ing, and I am sure I would have if I had not—and all batteries are 
treated this way, and I have especially 3 other batteries besides the 
original 1 that I definitely know I would have had to replace within 
the last year and a half. 

The Cuarrman. If you had not put the additive in? 

Mr. Brnprnc. That is right; because when they were treated they 
were getting to the point where they were becoming a nuisance, and 
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had to be charged often and you couldn’t get 8 hours of work out of 
them. You could, perhaps, get a half-day’s work, and you had to put 
them back on charge. 

The Cuatrman. What does it normally cost to charge one of those 
batteries? 

Mr. Brnpine. Well, it would depend on the charging equipment you 
used. It would depend on whether they used a rectifying type of 
charger or a generator type. Of course, it costs money to put energy 
back into a battery. 

The Cuatrman. That is what I was getting at. Roughly what was 
the cost of putting that energy back into the battery after it had been 
run down over that 8 hours of usage ? 

Mr. Bryprine. Well, it all depends on what you have to pay for 
electricity. In certain localities you would get it for much less than 
in others. 

The Carman. Yes. 

Mr. Bryvina. For charging batteries you usually use commercial 
power, and it is converted into direct current into the battery. It can 
vary all over, depending on what your rates are. It could be deter- 
mined actually in kilowatts used or, for instance, we take a batter 
that: we use up, say, 300-ampere hours. It means we have to put bac 
into that battery the same amount of current, and that is a matter of 
varied opinion as to just what it costs to charge a battery. You 
really can’t say. 

The Cuarrman. Any further statement that you have? 

Mr. Brnpina. No, I think that covers my story. 

The Cuarrman. Do you gentlemen wish to ask any questions? We 
know we are going to have a rollcall vote the moment that they get a 
quorum over there. 

Mr. Brnprna. Sure. 

The Cuamman, Any questions? 

Senator SparKMAN. No questions here. 

The CHarrMan. Senator Smathers? 

Senator Smaruers. Have you made a testimonial for this? Have 
you signed a statement ! 

Mr. Brnprne. I have never signed any statement. I mean, any- 
thing I have said has been verbal because I am in a—I hope you will 
appreciate that I am in sort of a particular spot on this thing. We 
manufacture and buy good quantities of batteries, both the lead kind 
and other types, and it puts me in sort of a difficult situation, depend- 
ing on how the results of this whole thing finally turns out. I am not 
under duress, I am not being intimidated or anything of that sort. 
I simply have nothing to gain; I have nothing to lose. 

The Cuarrman. You are not a relative of Mr. Ritchie? 

Mr. Brnprnea. No, sir. 

The CuatrMan. You are not on a commission basis? 

Mr. Brnprna. No, sir. 

The Cuarrman. What does the battery salesman say about the re- 
action of this battery that you were informed was no good and should 
be junked? What does the battery salesman say ? 

Mr. Bryprne. They say they can’t understand it. They have to 
admit that it is a remarkable thing; that is from a fellow who has been 
in the battery business a good many years—he can’t understand it. It 
is a phenomenon that he says he is not in condition to pass any judg- 
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ment other than that, apparently, in this particular case it has meas- 
ured up to all expectations. 

The Cuarrman. For the benefit of all of you gentlemen I have never 
seen the gentleman before, and I do not think our paths have crossed 
anywhere in our lives. 

Mr. Brxprne. I don’t think so. 

Senator Smarners. Let me ask you this question: Did Mr. Good- 
win treat any of the batteries but the first one ? 

Mr. Brnpvine. That is all. After that I got onto the technique and 
all the other batteries I treated personally; I didn’t take any chances. 

Senator Smaruers. In treating them, you followed what amounted 
io the servicing part of it, the cleaning of the poles and—— 

Mr. Brxprinc. Actually, I didn’t clean the poles. I had maintenance 
men clean the top off, so that you didn’t get electrical 

Senator SMaruers. During your experience with batteries, have you 
ever tried the solution of sodium sulfate and magnesium sulfate on 
batteries ¢ 

Mr. Brnprne. I had never—this is my only experience in dealing 
with any additives, and it is my only knowledge. Although, natur- 
ally, reading scientific papers in years gone by, every once in a while 
there would be something supposedly sensational printed, but I had 
no particular reason to get interested in it at the time. 

Senator Smaruers. No further questions, Mr. Chairman. 

The Cuarman. I have no further questions. 

I am going to ask, what we should do about the quorum call. It is 
possible that they will agree on a voice vote after they get a quorum. 
Should we take the next witness? We have three more whom we had 
scheduled to hear this afternoon. 

Senator Smaruers. Whatever suits the chairman. 

The Cuarrman. Thank you, Mr. Binding. 

The next person, then, if he will come forward, will be Mr. William 
Pursell of the Walter Baker Chocolate Co., Boston, Mass. 

Will you take-your place at the table? "Would you raise your right 
hand and take the oath? Do you swear that the testimony you are 
about to give pertaining to the matter now before this committee is 
the truth, the whole truth, and nothing but the truth, so help you God? 

Mr. Pursetu. I do. 


TESTIMONY OF WILLIAM PURSELL, PLANT ENGINEER, WALTER 
BAKER CHOCOLATE AND COCOA DIVISION, GENERAL FOODS, 
DORCHESTER, MASS. 


The Cuairman. You may proceed, sir, in any manner you wish. 

Will you state for the record who you are? And I will ask you the 
question, are you any relation of Mr. Ritchie? 

Mr. Pursewu. No, sir. 

The CwarrmMan. Have you any interest in Mr. Ritchie’s business? 

Mr. Purseiy. None whatever. 

The Cuarrman. And you have no commission from the sale of the 
product or anything like that ? 

Mr. Pursewz. No, sir. 

The Cuairman. Fine, sir. You may proceed. 
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Mr. Purse. My name is William Pursell. Iam the plant, engineer 
for the Walter Baker Chocolate and Cocoa Division of General Foods 
at Dorchester, Mass. 

As plant engineer, I am charged with the responsibility for the 
maintenance and installation of equipment and machinery, the build- 
ings and the grounds. 

We have 13 large lead storage batteries of an industrial type 
which are used in the operation of forklift trucks. Most of those 
batteries have a replacement value today of about $1,700, 

We identify our batteries as A, B, C, and D, and on down the 
alphabet, so that we can keep a daily record of them. 

In Kebruary 1947 battery B was delivered to us.. It was immedi- 
ately Seend in a fork truck and would not operate for a full 8-hour 
period. Now, with each of our fork trucks, we have 2 batteries, 1 
of which is being used and the other on charge or waiting to go to 
work. 

We immediately called the representatives, the service engineers of 
the company. They came and inspected the battery. Of course, we 
put it on charge. The charge was given, as much as the battery would 
take. The engineer said, “That is perfectly all right.”..We put the 
battery to work again, and it again failed to doa normal 8-hour 
trick, or 8-hour shift. 

That procedure continued for a considerable period of time. The 
warehouse foreman was reluctant, however, to use the battery any more 
than was just absolutely necessary, because of breaking into his loading 
schedule during the regular shift. After 5 years, we had decided that 
we would sell the battery for junk on the recommendation of 1 of 
the battery service engineers, and buy a new battery. 

The Cuamman. How much would you get for the junk? 

Mr. Purser. We were offered $105 for the old battery. 

Now, in April of 1952, we treated the battery with AD—X2. It was 
on the 14th. The next morning the battery was placed into service 
after having been put on charge during the night. That battery was 
treated by Mr. Goodwin, who I suppose used the technique as printed 
on the envelope. We had nothing to do with how he put the powder 
into the electrolyte. 

The next morning the battery was placed in the fork truck and 
cperated the fork truck a full 8-hour shift for the first time in the 
5 years that we had it. It has been doing that consistently from that 
time until Tuesday morning, when I left to come down. 

Based on the experience of battery B we thought that we would like 
to salvage another battery which was not doing very well for us, and 
this is battery D. Inthe middle of January 1952 battery D, along with 
2 other old batteries, was sent to the battery manufacturer’s repair 
shop, with instructions to repair battery D by removing the best cells 
from the other 2 batteries and placing them in battery D. 

The battery came back to us on February 19, 1952. We ran the bat- 
tery from February 1952 until the 19th of November in 1952 without 
being treated. In other words, the battery came to us in 1946. It was 
rebuilt in January and early February 1952; so it was approaching 6 
years of age. And it was treated in the middle of November 1952. 
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The battery consistently did a good day’s work until June the 2d 
of this year, and the battery then failed and has been removed from 
service. 

We feel that we obtained our money’s worth on the second battery. 
We just barely got our money back. On the first battery, it has long 
since paid for the treatment. 

With that experience, on January 30, 1953, when we bought our last 
fork truck battery, which cost us in the neighborhood of $900, it being 
a little smaller than the other two that I have referred to, we bought it 
new and treated it in a new condition. We treated it before it went 
into service. 

The Crarrman. What did it cost you to treat that battery? 

Mr. Purseiz. I am sorry, I don’t remember that. It cost $180 to 
treat the first 2, $180 each, for the battery which costs about $1,700 
now, as a replacement. Our thinking at the time we agreed to treat 
the battery was this: The treatment would cost $180. It cost us, or 
it cost us at that time, about $25 a month to own the batteries, because 
we expect and do get 60 months of service from those large batteries, 
5 years. So by dividing the 60 months into the cost of the battery, 
which was then at that time about $1,500, it amounted to $25 a sont’ 

If we could extend the life of the battery for 7 months, we had $175 
of our $180 back. So we thought we would gamble with that, and since 
that time, of course, the first one has run 14 months. So we are well 
repaid for the $180 that we put in. 

On the second one that failed this past June because of mechanical 
difficulties, we just barely got our money back. 

The Caatrman. How much did it cost you to overhaul that battery 
at the time that you sent the batteries back to the factory and they 
took the best segments out of the 2 and put them into the 1 battery, so 
that you made 1 serviceable battery ? . 

Mr. Pursett. I don’t know that. 

The Cuairman. You do not recall that? 

Mr. Poursett.- I do not recall the figure on that. But I would be 
able and willing to get that information for the committee if it is of 
interest. 

Then we have 60 glass-cell storage batteries which are of a sta- 
tionary type. They are used in conjunction with our watchman’s 
alarm system, and also with the tripping mechanism on the circuit- 
breakers in our powerhouse. Sixty of those cells were treated in 
March of this year with AD-X2. At that same time, we had 20 cells 
that are in the sprinkler system, and the same type of batteries, treated 
with AD-X2. 

That is the extent of our work with AD-X2. 

We feel that the battery treated in January, which was new—the 
results of that we probably will not know for 5 years, because normally 
the battery would last us that long. The glass-cell batteries were in 
good condition, being less than 2 years of age when they were treated, 
and those batteries “last for many years. We have been able, and 
found it advisable, to reduce the current charge to the batteries since 
we have treated them. 

The Cuamman. What is the approximate cost of those glass-cell 
batteries? Are they expensive? 

Mr. Purseii. As I remember, it was $77 for each cell, 

The Cuarrman. $77 for each cell ? 
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Mr. Pursewx. For each cell; yes. 

Senator SpaRKMAN. For each cell? 

The Cuarrman. Yes; and there were 60 cells in 1 group and 20 cells 
in another. 

Mr. Pursexu. Yes, sir; a total of 80. 

The Cuarman. A total of 80 cells? 

Mr. Pursecu, Yes, sir. I am taking that figure from memory. 
If it is incorrect, when I write to you concerning the cost of repairing 
the battery, I will then have that figure. 

The Cuarrman. Are there any questions? 

Senator Smatuers. Yes, sir. I would like to ask: Are you familiar 
with the fact that in this treatment there are two separate parts of it, 
as I understand it? First is the servicing part, or servicing system, 
and then the AD-X2 system. In other words, the powder goes along 
with it. But he also has, as I understand it, a servicing business. 

Now, with that in mind, do you know how many packages of this 
$3 per package AD-X2 he put into this first big battery, battery D? 

Mr. aie No, sir; I do not. 

Senator Smaruers. Would you think that he put as much as 60 
packages into it? 

Mr. Pursevu. Yes; I would think that he did. 

Senator Smatuers. In other words, you would treat that 1 battery 
by putting 60 packages of that AD-X2 into it? 

Mr. Pursexixi. I am not sure of that number. It could easily have 
been that many, because they apparently measure the size of the cell 
and get its cubic content, and then immediately determine how many 
packages it takes. And I saw a considerable number of these small 
envelopes lying around at the time, and my recollection is that there 
would have been 60 of them. 

Senator Smaruers. In each little package, I understand, there are 
two envelopes full of AD-X2. There may be more. We have one 
there. 

The Cuarrman. There are three. Any normal automobile battery 
has three compartments, and you put a package in each compartment. 

Senator Smaruers. I just wondered if this big battery that you are 
talking about would be large enough to take something like 60 pack- 
ages, which would be 180 little paper envelopes for that battery. 

Mr. Pursett. No. When you were speaking of packages, I imuhe 
that you were speaking of the individual envelopes, the little white 
paper envelopes. 

Senator Smatuers. No. I was speaking of this red package mght 
here. I saw one here a minute ago. Anyway, it is about the size 
of—well, you have seen them. 

Mr. Porsety. Yes. I would think, Senator, that 60 of the pack- 
ages are probably more than they may have used. 

Senator Smaruers. So it would appear that this charge of $180 to 
give the treatment to this battery D, that much of that cost to you, 
in addition, was represented in some service other than just powder, 
the AD-X2, 

Mr. Purseit. We suspected so, because Mr. Goodwin came and 
examined the height of the water and fixed the battery up in good 
style before he left. 

The Cuarrman. What do you mean by “fixed it” ? 
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Mr. Purseiyt. He saw that the chemical, or the AD-—X2, was ade- 
quately dissolved, and that the correct amount of water was on top 
of the plate. 

The Cuarrman. Did he take the battery down or anything like that? 

Mr. Porsexu. He did it right in our plant. 

The Cuarrman. You mean, he did not take the battery down to 
his shop or anything ? 

Mr. Purse. No, sir. 

The Cuarrman. These batteries are huge batteries, as I under- 
stand it? 

Mr. Purse. Yes, sir. 

The Cuarrman. How heavy are they? 

Mr. Pursety. They weigh better than 2,000 pounds. They weigh 
better than a ton. 

The CruatrmMan. In other words, they are just mammoth things? 

Mr. Pursetn. Yes, sir. 

The Cxatrman. So that no man is going to push them around or 
pull out any cell unless he has cranes to do it with? 

Mr. Poursetx. No. We did no prior preparation of this thing other 
than clean off the top and treat it. 

The CuatrMan. So it was just a question of pouring the powder into 
the cells? 

Mr. Purseiy. That is right. 

The Cratrman. No other service was done? 

Mr. Purseti. No. 

The Cuarrman. Now, have they come and rendered any service on 
these glass cells? 

Mr. Purse... They treated the glass cells. 

The Cuatrman. Did they do any mechanical work on them? 

Mr. Purse. None whatsoever. 

The Cuatrman. All in the world they did was take the caps off and 
pour the powder in and see that there was sufficient water to cover the 
plates? 

Mr. Pourseri. They have, as I remember, a rubber syringe which 
they work with their hands to suck the electrolyte up and down and 
gradually dissolve powder as it goes into the cell. 

The Cuarrman. So there was no mechanical work? 

Mr. Poursety. None whatsoever, on any of our batteries. 

The CHarrman. Do you think that you would discontinue the use 
of this compound if you were able to continue purchasing it? 

Mr. Poursetu. No, sir. 

The CHarrman. You would buy it if you were able to buy it, so that 
you would make an application in every new battery you put in 
service ? 

Mr. Pursett. We have done that, sir, on the last. new battery that 
we bought. I would not want to say that we would do it for every new 
battery that we get in the future, because we would like to go cautiously 
enough to see what battery B will eventually do. Battery B is the one 
which has been going for the past 14 months very well, and if it should 
go, let us say, maybe 6 months or another year longer, it would give us 
more confidence to go ahead with the treatment of our new batteries. 
I do not see any new battery which will be necessary in the next 6 
months. So, consequently, we feel we have that much time to see what 
battery B will do. 
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The Carman. But, without the additive, you know that you would 
have bought some batteries in the past 6 months / 

Mr. Purseit. We know that we would have spent $1,500 14 months 
ago to replace battery B. 

The Cuairman. If you had not put the powder in? 

Mr. Purses. If we had not treated it; that is right. 

The CuarrmMan. Now, battery B did not have any mechanical repair 
or any mechanical service ¢ 

Mr. Pursevu. None whatsoever. 

The CHarrMan, Except the application of the powder? 

Mr. Pursentu. Yes, sir. 

The CHarrman. Are there any further questions / 

Senator Smaruers. On battery B, at the time that you got the 
treatment, what was the shape of battery B, again ? 

Mr. Purse.y. Battery B just would not take a charge; neither would 
it hold a charge. But mechanically it was in sound condition, one of 
the reasons for that being that it would not do a full day’s work; it 
had never done a full day’s work. So the warehouse foreman would 
not use it any more than just necessary. So consequently it sat quietly 
for a large portion of that 5 years. 

The Cuarmman, And after the application, it came up and per- 
formed in a normal manner ? 

Mr. Pursetw. Yes, sir. It has for the last 14 months. 

The Cuatrman. And it is still performing? 

Mr. Purse. It was still performing when I left on Tuesday 
morning. 

The CHatrman. Are there any further questions ? 

Senator Smaruers. That is all. 

The Cuarman, Thank you. 

The next person is Mr. Howard Spaulding of the Gillette Safety 
Razor Co. 

Mr. Spaulding, will you raise your right hand? 

Do you swear that the testimony you are about to give pertaining 
to the matter now before this committee is the truth, the whole truth, 
and nothing but the truth, so help you God ? 

Mr. Spavuprne. I do. 


TESTIMONY OF HOWARD P. SPAULDING, CHIEF ELECTRICAL 
ENGINEER, GILLETTE SAFETY RAZOR CO., BOSTON, MASS. 


The Cuarrman. You may proceed, Mr. Spaulding, in just any man- 
ner that you wish. But I would like to have you state for the record 
your responsibilities and what your duties are in connection with the 
Gillette Safety Razor Co. 

First, are you any relative of Mr. Ritchie? 

Mr. Spaviorne. No, sir; I am not. 

The Carman. Are you an acquainance of any long term with Mr. 
Ritchie? 

Mr. Sravuuptne. No. I never met Mr. Ritchie until I came here to 
Washington yesterday. 

The Cuatrman. On this trip? 

Mr. Spavuuprne. Yes, sir. 

The Omarmman. And you do not receive a commission or anything 
in the handling of the product? 
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Mr. Spavtprnec. None whatever, sir. 

The Cuatrrman. Therefore, you are unbiased ? 

Mr. Spavuiprne. And a free agent. 

The Cuatrman. Thank you, sir. You may proceed. 

Mr. Spavtprne. Regarding my position with Gillette, on the man- 
agement organization chart, I am the chief electrical engineer. My 
duties concern taking care of the more intricate electrical problems 
of all the Gillette properties in this hemisphere, that is, Montreal, 
Boston, Mexico City, Rio de Janeiro, and Buenos Aires. 

I would like to say that our experience with Gillette, or what we 
are doing there, is actually conducting an uncontrolled and unscientific 
experiment to determine what AD-—X2 may do in the way of prolong- 
ing the life of our batteries. 

The Cuamman. How did you happen to become acquainted with it? 

Mr. Spavtpine. My first acquaintance, our first knowledge of AD- 
X2 came about, I would judge, 3 or 4 years ago. I am not certain 
whether it was 3 or 4 years ago. The supervisor in charge of electri- 
cians came to me with a little clipping that he had cut from a trade 
journal stating that the better business bureaus had indicated that 
AD-X2 was not a suitable product for use. 

The Cuamman. Were you using any of it at that time? 

Mr. Spavuupinc. No, sir. I had never heard of it until that time. 

The CuHarman. Was it that ad that aroused your curiosity ? 

Mr. Spavurprne. It did, in a sense. 

The CuHatrman. It did? 

Mr. Spavutprine. Yes, sir. 

The Cuamrman. And then you wanted to satisfy your curiosity ? 

Mr. Spavipine. Not at that time. I felt that its condemnation 
by better business bureaus should be a sufficient indication that I should 
not spend the company’s money on the product, and I did not give it 
further consideration. 

The next time I heard of AD-—X2, I did something which troubled 
my conscience considerably. The receptionist called and told me there 
was a salesman downstairs representing AD-X2, and I told her I 
was very busy, which was the truth, and wondered if she could ar- 
range to have the supervisor of electricians interview him. And 
when I say it troubled my conscience, I feel this way regarding sales- 
men coming to the door. 

I have a job because salesmen, many salesmen are abroad selling 
the product which we manufacture, and I like to feel that our sales- 
men are well received. I, therefore, make it a point always to see a 
salesman. And if I cannot see him, if I am busy, I talk to him on the 

hone and tell him I am sorry and would like to have him call me 
fates to make a definite appointment. And it troubled my conscience 
somewhat to have brushed this man off, because, although I was busy, 
I could have seen him in a half hour, or something like that. 

So I was kind of looking forward to rectifying what I considered 
an injustice. 

The next time I heard of AD-X2 was in May, I believe, or it may 
have been April. 

The Cuatrman. Of what year? 

Mr. Spautprne. Of 1952. The receptionist called and said there 
was a man by the name of Mr. Goodwin at the door to see me regard- 
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ing AD-X2, and I said, “Send him up.” I felt I had a chance to rec- 
tify my previous injustice, or at least hear his story. 

At that time, he told me of Mr. Pursell’s experience, which has 
just been related, with a battery that had not performed too well, 
and he told it to me in such a convincing manner that I felt that in 
his enthusiasm he was very truthful. In fact, when he invited me 
to call Mr. Pursell on the phone and ask him about it, I felt that 
he certainly was telling me the truth. I decided then that it would 
be well to try some of the AD-X2 to form my own conclusions. 

I arranged for Mr. Conbet in to send to our purchasing department 
a quotation which would show the cost for treating three different sets 
of stationary batteries which we have in the plant. 

The Cuamman. How expensive are those stationary batteries? 

Mr. Spavuupinc. Those stationary batteries—I have photostatic 
copies of the purchase price. Could I define them first.as, one group we 
call the clock batteries. Those batteries control our impulse clocks 
throughout the plant, and also in-and-out timecard records through- 
out the plant. ‘Those batteries, which we had in service at the time 
Mr. Goodwin called, I cannot give you a price on because we obtained 
them from the telephone company when they discarded them from 
our own grdtchbaard as unfit for further use by them. 

The Cuarrman. The telephone company had discarded them as not 
fit ? 

Mr. Spavutpine. That is right. 

The Cmarrman. Because they cannot fail on the switchboards? 

Mr. Spavurprne. That is right. 

The Crarman. Or rather, rs must not fail on the switchboard. 
That would be better phraseology 

Mr. Sravuupine. Yes, sir. 

At the time the telephone company was installing a new switch- 
board to take care of our growing requirements, and ‘T had seen these 
batteries which were being removed, I was not aware that they were 
going to dispose of them, because the y looked pretty good to me. And 
the telephone company keeps their equipment in very good condition. 
I believe a man calls at the plant either once a week or once every 2 
weeks to check the condition of all the equipment, including the bat- 
teries, and they are given very good care and kept very clean. They 
are in glass jars, and their mechanical condition can be readily 
observed. 

So the price of those batteries is an indeterminate factor, as far as 
Iam concerned. In the meantime, when I got word they were going 
to dispose of them, I found that the telephone company had arranged 
to give them to their scrap dealer with whom they usually did busi- 
ness. So we had to make a little transaction with the scrap dealer and 
give him a little money, although he never touched them, and it was 
a very little sum. I don’t know just what it was. 

The CuHatrmMan. This was in May 1952? 

Mr. Spautpine. Yes, sir. Let me see. No. I am a little wrong on 
that. That telephone battery was acquired in February of 1952. It 

was May or April when I first met Mr. Goodwin. 

The Cxuarrman. I beg your pardon. That is correct. 

Mr. Spauuprne. Yes, sir. Those telephone batteries were obtained 
on January 24, 1952. They were then 6 years old, according to what 
the telephone men told me. 
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Now, to go on with the cost, I understood from the telephone men 
that those batteries were worth about $40 apiece. They were a spe- 
cial and well-constructed battery. 

The Cuarmman. But they were then 6 years old? 

Mr. Spaunprne. Yes, sir. Now, as for the cost of the other bat- 
teries, a second battery I will refer to, we know as the fire alarm, 
watchman system, door alarm, and sprinkler waterflow alarm bat- 
tery. That battery was installed new in January 1951 and the pur- 
chase cost was $756. 

The third battery we know as the circuit-breaker control, emergency 
lighting and generator excitation battery. That was purchased and 
installed at the same time, January 1951, and it cost $744. 

That, I think, covers your question regarding costs, does it? 

The Cuatrman. That is right. I want the costs on account of 
replacement expense. 

Mr. Spavuuprne. Yes, sir. 

Now, if I may be permitted, I have a few notes on each of the three 
batteries. 

The Cuatrman. You are permitted, sir. It is up to you. 

Mr. Spavuuprne. Thank you. 

First, the clock battery. We have two banks of clock batteries. 
Each bank contains 18 cells, glass-jar cells, and they are in groups 
of 3 cells per battery, or 6 batteries making up the 18 cells. The bat- 
teries were placed in service February 1952, at which time they were 
charged to only 36 volts. That was not satisfactory for our service, 
because we were operating a 32-volt system, and the batteries which 
we discarded were delivering from 28 to 30 volts, varying with the 
state of the charge, and as they are pretty important to us we called 
in the battery representative, and he advised that we should have new 
ones. Wedid not buy the new ones. 

The Cuatrman. You treated them? 

Mr. Spavuprne. That is correct, sir. 

The Cuarman. And when did you treat them? 

Mr. Sravuiprne. We treated them on May 5, 1952. 

The Cuarrman. And they had been recommended to be discarded ? 

Mr. Sravurprne. Yes, sir; by the battery manufacturer’s agent. 

The Carman. By the manufacturer’s agent, who informed you 
that the batteries should be discarded, and this was May 5, 1952? 

Mr. Spautpine. It was previous to that that he had made the recom- 
mendation. 

The CarrmMan. That is a vote. Now we go, and we will cast the 
vote, and we will come right back. 

(There was a short recess. ) 

The Cuarman. If we may come back to order, I believe that the 
other members of the committee will be back very soon. But in order 
that we may complete the hearing of those who were scheduled for 
this afternoon, with the uncertainty of what may happen over in the 
Senate Chamber, I believe that we had better resume. 

So you may proceed, Mr. Spaulding. 

Mr. Spavipine. Thank you, sir. 

The Cuatrman. If you want to know just where you left off, the 
reporter will read back the last remark, please, if you would like to 
know. 

Mr. Spaviprne. I would, please. 
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The CuammaNn. All right. The reporter will read back just where 
you are. 

(Whereupon the reporter read back the last question and answer.) 

Mr. Spauupine. These clock batteries were treated with AD-—X2, 
May 5, 1952, and within a week the voltage, which previously had 
registered 36 as the maximum, then registered 40 volts, showing an 
increase of 4 volts on the charge, or about what they should normally 
be. 

The Cuairman. From 36 to 40? 

Mr. Spauwprne. Yes, sir. 

The CHatmman. Or a 4-volt increase ? 

Mr. Spauuprne. Yes, sir. The 40 is about normal. 

Now, these particular batteries, on the side of each case, have 3 
little balls, and when the battery is fully charged, all of the 3 little balls 
are at the top, and as the battery discharges, the little balls fall down 
one ata time. In other words, the first ball will fall when the battery 
is 80 percent discharged. 

The Cuairman. These are glass cases ? 

Mr. Spauiprne. Yes, sir. 

The CHairmMan. So that you can look right into the case any time? 

Mr. Spavupine. Yes, sir. 

The CxarrmMan. And these little balls that are resting in there are 
for the convenience of the supervising engineer? He can always see 
just where that battery charge is inside that battery ¢ 

Mr. Spavutpine. Yes, sir. 

The CHarrmaNn. It is a speedy, rapid reading? You do not have 
to go around there with an instrument? 

Mr. Spavuuprine. That is right, sir. So with that indication, we could 
easily discern when the batteries were 30 percent discharged, because 
the first colored ball, which I believe is green, falls upon 30 percent 
discharge. And before treatment at the point of 30 percent discharge, 
12 hours at an initial charging rate of 1.5 amperes was required to 
charge to 36 volts. After treatment, at 40 percent discharge, only 3 
hours were required to charge to 40 volts at the same initial rate of 1.5 
amperes. 

The Carman. Do you have any figures on what the cost is of re- 
generating those batteries ¢ 

Mr. Spavuupine. I do not, sir. I have no concise figures. We gener- 
ate much of our own power, and we buy some, and the actual cost 
would be very hard to ascertain. We have no metering equipment on 
such a small installation. 

The Cuamman. You just pull off your regular installation wiring? 

Mr. Spavutprne. Yes, sir. 

Another observation made on these batteries was that before treat- 
ment, the electrolyte was cloudy, and as near as could be judged, there 
was about an eighth of an inch of sediment on the bottom of each jar. 
And after treatment with AD-X2, much to my surprise, the electro- 
lyte became very clear, and the sediment, also to my surprise, was prac- 
tically nonexistent. 

The Cuamman. You mean, it dissolved the sediment in the bottom 
of this glass jar, so that you could easily see it dissolved ? 

Mr. Spavutprne. Yes, sir. 

The Cuamman. And it seemed to dissolve that sediment ? 
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Mr. Spauuprne. Yes, sir. There is just a gray film on the bottom 
of those jars at the present time. a that sediment has apparently 
gone back into the plates as active material. 

The CuarrmMan. Those sediments would be what, in the bottom of 
the jar, if they were permitted to accumulate? Would that be par- 
ticles of lead that were flaked off the cells of the battery ? 

Mr. Spauuprina. Yes, sir; the products of sulfation. 

The Cuarrman. And each time that that lead flaked off, it lowered 
the capacity of the battery? 

Mr. Spaupine. Yes, sir. 

The CuatrMan. So that when that was dissolved, and it was per- 
mitted to become part of the liquid, it just went back and worked 
through the battery compartments, or cells? 

Mr. Srpavipine. Apparently that is what happened; yes, sir. 

Now, I have these observations on our fire alarm, watchman system, 
door alarm, and sprinkler waterfiow alarm battery. 

Senator Fercuson. Would you speak just a little louder? 

Mr. Spavuuprne. Yes, sir. That battery consists of 2 banks of 24 
cells each. Each cell is in a glass-jar container, so that the mechani- 
cal condition can readily be observed. This battery was installed 
new in January 1951, and treated May 5, 1952. 

Senator Fereuson. What did it cost? 

Mr. Spavuipine. The treatment, sir? 

Senator Frereuson. No; the battery. 

Mr. Spautpine. The battery cost $756. 

This particular battery is equipped with a low-voltage alarm set at 
48 volts, because if the voltage, through discharge of the battery, 
should fall below 48 volts, our fire-alarm system would not turn in 
an accurate indication, and if that alarm should sound, an attendant 
throws the battery in service onto charge, and the reserve battery into 
service. 

Now, I have only a few observations on that battery, and they are 
this: That before treatment with AD-X2, at which time the batteries 
were about 16 months old, it required 6 hours at 4.5 amps of initial 
current to charge the battery to 50 volts, which seemed normal for the 
battery. It certainly was a satisfactory voltage for our purpose. 
After treatment with AD-—X2, the charge at the same current required 
only 3 hours, and the batteries charged to 52 volts as against 50 volts 
before treatment. 

The final observation is that before treatment the electrolyte was 
cloudy and there was slight sediment in the bottom. The batteries 
were in very good condition. But that sediment disappeared after 
treatment with AD-X2. 

Senator Fercuson. What is your conclusion ? 

Mr. Spavtprne. On this particular battery, sir? 

Senator Frrevson. Yes. Do you think that this product did any 
good ¢ 

Mr. Spavuutprne. Well, it obviously must be doing something that 
is good, because we have voltage higher than we originally had before 
treatment, and we have no trace of sediment, and sediment is a detri- 
ment to a battery. 

Senator Fereuson. Are you an engineer? 

Mr. Spavuuprne. Yes, sir. I am a registered professional engineer 
in the Commonwealth of Massachusetts. 
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Senator Frrcuson. Have you ever known that things would react 
in certain ways, that scientists could not figure out just why they 
reacted ¢ 

Mr. Spautptne. By hearsay, but I have no exact knowledge. Ihave 
heard the bumblebee story, and a few things like that. 

Senator Frerauson. A scientist put in the record yesterday under 
oath that that was not a true story that a scientist said a bumblebee 
could not fly. So that has been exploded, as far as I am concerned. 
But what I have in mind is that there are experts here who have 
tested this thing from a scientific point, who say that it will not 
work and cannot work. 

Mr. Spaupine. I realize that, sir. 

Senator Frercuson. Now, you come in and say you saw it work? 

Mr. Spautpine. Yes, sir. And when I heard the testimony yester- 
day, I was inclined to doubt my eyesight, but the facts are there, and 
the batteries are in the plant to be viewed by anyone. 

The Cramman. There must be some advantage, if it requires 3 
less hours to recharge those batteries, and they must be recharged 
how often? Daily? 

Mr. Spauupine. No; as required. These batteries receive erratic 
service, 

The CHarrman. Then are they charged once a month, or more 
often than that? 

Mr. Spravuipina. It would be difficult to say just how often they 

ire recharged. They are given an ins spection every morning by an 
e ole ctrical man rated as a gr rade B electrici: yn, and if he should notice 
that the voltage on the voltmeter indicated it was getting down to- 
ward 48 volts, he would throw the switches over to charge the battery 
in service and place a reserve battery in service before the alarm went 
off. I cannot say how frequently that is done, but it is my recollec- 
tion that it is about every 2 or 3 months. 

The CuarrmMan. The only way that you could be accurate is to put 
a meter on that individual line and then take a meter reading over 
a period of, say, months, in order to find out just what voltage was 
necessary for the recharge, and then you would have whatever the 
cost of the current is that you are using ? 

Mr. Spavutprne. Yes, sir. 

Senator Fercuson. If the Post Office Department had brought you 
in as a witness, would you have told them that, in your opinion, this 
was a fraud, and the mails should not be used to sell this product? 

Mr. Spautpine. I would have told them that, from what I have 
seen today, I would have no reason to feel that a fraud had been com- 
mitted. However, I believe, Senator, before you came in, I pointed 
out. that we are conducting an uncontrolled and unscientific experi- 
ment 

Senator Frreuson. I understand. But you saw this, and you say 
that it works? 

Mr. Spautprne. Yes, sir. 

Senator Ferevson. And you are willing to spend your company’s 
money to buy it, to put it in batteries? 

Mr. Spautprne. Yes, sir. When it came to spending the company’s 
money, I felt this way: The quotation for servicing all of our bat- 
teries amounted to $480, and I am constantly seeking ways to save 
money. 
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Senator Ferevson. Do you think this is saving you money? 

Mr. Spauupine. At the moment, the indications are that we will 
save money. Before I can feel entirely conclusive in the matter, I 
will have to wait a few more years. In the case of our clock battery, 
which was discarded by the telephone company, I shall have to wait 
approximately another 5 years to feel that the life of the battery has 
been doubled by the addition of AD—X2. 

Senator Frreuson. Has any time been added, in your opinion? 
Has any life been added, in your opinion ? 

Mr. Spauwpine. I feel that there has, because our experience with the 
very best type of battery we could buy has been that they have lasted 
not over 6 years. 

Senator Ferevson. And how old is this one now? 

Mr. Srautpine. This battery we acquired from the telephone 
company, I am told by them, was 6 years old in January 1952. 

The CHarrman. Senator Ferguson, you were not here when Mr. 
Spaulding first made explanation of these batteries that they ac- 
quired second-hand. They were discarded by the telephone company, 
batteries used on the telephone company’s switchboard, and, of 
course, a battery on a switchboard must not fail; and, therefore, the 
telephone company had replaced them before they were dead bat- 
teries. And the Gillette Safety Razor Co. bought them from a junk 
dealer that had acquired them as junk from the telephone company, 
and they serviced them with AD-—X2 compound, and then put them 
in service, and that was in the year of 1952 that you put that on your 
line? 

Mr. Spautpine. We put that battery on our line in February 1952. 
It was May 5, 1952, when we had them serviced with AD-X2. 

The Carman. When you had them serviced with AD-X2. And 
since you serviced them with AD-X2, they are performing as a new 
battery ¢ 

Mr. Spavunprne. Yes, sir. They are at maximum voltage. They are 
now 7 years and 4 months old, and in my experience I have not seen 
such batteries last over 6 years. 

The Cuarrman. So that at the present time, they are better than 
a year over any life expectancy that you have seen on this type of 
battery ? 

Mr, Spauuprne. Yes, sir. 

The Cuamman. Now, you have one other series of batteries that 
you have not touched on, and that was your third series that you gave 
us information on. 

Mr. Spaviprne. Yes, sir. The third battery is known as the cir- 
cuit breaker, emergency lighting, and generator-excitation control 
battery. That battery consists of 60 cells, each cell being in a glass- 
jar container. That battery was installed new in January 1952, and 
treated May 5, 1952. Now, in the case of this battery, it is on what 
we call a floating charge. The charger is connected to the batte: 
at all times. The battery is also connected to outgoing lines whic 
may serve electric lights, the circuit breakers, or the excitation of the 
generator whenever required. 

And we feel that it is less expensive to keep the er on a float- 
ing charge than to buy a second standby battery. And because of 
that, we cannot evaluate the effects of treatment with AD—X2 in 
terms of response to charge. 
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That is, we do not know whether that battery is taking the charge 
better since treatment than it did before, or not. We have no way 
of determining that. 

So the only observation I can make on that battery is this: That 
before treatment the full voltage was 130, which is certainly sufficient 
for our needs. However, after treatment that voltage rose to 132 
which is significant, but I would not buy AD~X2 for the purpose of 
getting that 2 extra volts. I would like to make that clear. 

The Cratrman. What have you noticed about sediment in that 
set of batteries? 

Mr. Spautpine. The same condition occurred as in other batteries. 
Before treatment, the electrolyte was cloudy and there was slight 
sediment in the bottom, nothing of a serious nature at all. But the 
cloudy electrolyte is now crystal-clear, and the sediment has disap- 
peared entirely. 

There is just a trace of gray film on the bottom of the glass jar of 
each cell. 

The Cuarrman. Mr. Spaulding, from your own personal experience 
in your own business, would you have thought this committee irre- 
sponsible to the businessmen that we are endeavoring to assist, if we 
had ignored the problem of the businessmen like yourself who are now 
using this product and the manufacturer of this product, and if we 
had not proceeded with the hearing? There is this fraud order that 
was suspended, but the effect of it is still there, in that it was only sus- 
pended for a time. 

Would you have thought us negligent as a small-business commit- 
tee if we had not endeavored to go into this question, to try to get all 
the facts into a record ? 

Mr. Spavutprne. Yes, sir; I would have thought so. 

The Cuatrman. I was somewhat questioning my own judgment 
when I felt it was absolutely necessary, and a responsibility that this 
committee go into it. And with as tight a schedule as we have, I was 
reluctant to do it. But I have looked over this material, and my 
judgment was that the committee had a responsibility, and we went 
into it. 

Are you satisfied that the committee should go into it and get all 


ow] 
the facts into the record, and then examine all the facts from the 


record ¢ 

Mr. Spautprne. Yes, sir; I am satisfied that that should be done. 

The CHarrman. And you are satisfied to the extent that you have 
used the product, that it is beneficial to you and to your company, not 
only financially, but through the apparent prolonging of the life of 
these storage batteries ? 

Mr. Spauutptna. Yes, sir. I believe I mentioned before that to have 
a concise and factual conclusion in my own mind, I would like to see 
what the results will be 5 years hence. 

The Cuamman. Now then, Mr. Spaulding, would it make any dif- 
ference to you whether this was epsom salt, or any other kind of salt, 
if it performs for you? 

Mr. Srautprne.. No, sir; it would not. It could be anything at. all 
as long as it did the job. 

The Cxatrman. It could be just plain rainwater, provided it did the 
job that it is doing for you? 
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Mr. Sravuprne. Yes, sir; or, as I mentioned to someone else, it could 
be foot powder, or flea powder; if it did the job, I would buy it. 

Senator Frercuson. Could it be possible that you are imagining that 
this clears the sediment out of the clouded electrolyte ? 

Mr. Srautprne. Sir, I must confess, in listening to testimony yes- 
terday, I almost doubted what I felt in my own mind. - But the evi- 
dence is there, and I am quite sure of it. 

Senator Ferevson. You are sure that you are right? 

Mr. Sravunprne. Yes, sir. 

Senator Frrcvson. You saw it? 

Mr. Srautpina. Yes, sir. 

The CuarrMan. In the event that you are being fooled, how would 
your associate executives of the company feel toward you, if you were 
being fooled ? 

Mr. Spavtprne. I think, sir, that they would feel that I was one 
of the few who could perhaps be fooled all the time, and they had 
better investigate me further. 

Senator Fercuson. You do not think that this powder is hypnotic? 

Mr. Spauupine. No, sir; I do not believe that it could have that 
effect. 

Senator Frerevson. You know, the thing is, the way the evidence 
appears here, the consumers, the users, say one thing about this, and 
the scientists say the other thing. 

Mr. Spauuprnea. Yes. 

Senator Frrevson. Some of the scientists. And I wondered 
whether or not you were seeing things, or seeing the results. 

Mr. Spautprne. I would like to say in passing that yesterday, in 
listening to testimony, I almost questioned my own reasoning, because 
from early youth, I would possibly say in high school, the physics 
teacher probably first acquainted us with the ‘Bureau of Standards, 
and we heard that everything that is good in the way of development 
of various equipment is all based on standards set up by the Bureau 

of Standards; and the point I am trying to make is that. all through 
my life I have had the greatest. respect for that organization, and 
the feeling that the man at the head of it must be terrifically well- 
qualified to handle such a job. 

With that in mind, as I say, I almost questioned my own 
observations. 

Senator Fercuson. Has the Gillette Co. any connection with this 
Ritchie Co., or the Pioneers Co. ? 

Mr. Spaviprne. None that I know of, sir. 

Senator Fercuson. No financial connection ? 

Mr. Spavtprnea. No, sir. 

Senator Fercuson. How long have you known Ritchie? 

Mr. Spavutprne. I met Mr. Ritchie for the first time yesterday. 

Senator Frreuson. So he is just a casual acquaintance as of 
yesterday ? 

Mr. Spaviprne. Yes, sir. 

Senator Frravson. Could you tell the committee how you got here? 
I mean, did they subpena you, or what? 

Mr. SpautprNa. o, sir. It was requested by the chairman that 
I come, and I have the letter here saying that it would be greatly 
appreciated. 
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Senator Frereuson. In other words, the committee had learned that. 
you were a user, and asked you to come in ¢ 

Mr. SPAULDING. Yes, sir. I believe that a Mr. Amis of the com- 
mittee staff called upon the local representative around the Boston 
area and asked for the names of some users. 

Senator Ferevson, And Mr. Amis was furnished your name as a 
user ¢ 

Mr. Spauupine. Yes, sir, He came to the plant and interviewed 
me, and I gave him certain information at that time. 

The Cuarrman. The reason Mr. Amis did that was that when this 
question came before the committee earlier this year, and we were en- 
deavoring to get all the facts together, I instructed the staff to get all 
the information possible from the users of the product, as well as all 
the information from the MIT laboratory and the Bureau of 
Standards’ laboratory, and anything that they could find anywhere, 
because I felt that we had a responsibility to try to find the answers 
to the many questions that were apparently in the minds of so many 
people about what this was all about. That is why Mr. Amis was 
making contacts, in order to get the history of your experience in 
your plant, and in other plants. 

Mr. Spaupine. Yes, sir. 

The CuairMan. Have you anything further, Mr. Spaulding, that 
you want to say? 

Mr. Sravxpine. I believe not, sir. This pretty well covers the only 
observations that I am able to make at this time. 

The Cuairman. In the event that you put new batteries into service 
and you could buy the AD-—X2 compound and put it into the batteries, 
would you do that 4 

Mr. Spauuprne. I think, sir, at this moment, under the conditions, 
I would want to wait for the results of the finding of your committee. 

The CHarrmMan. That is, of the Small Business Committee? 

Mr. Spavuuprne. Yes, sir; for this reason: This has now come to 
the attention of our top management. Prior to the visit of Mr. Amis, 
neither my boss, nor anyone else, except the electrician and the pur- 
chasing agent, knew that we had any AD-—X@2 in the plant. Now, when 
any of us leave town, our president is informed because he may want 
to give us some infor mation if we are going to another plant or to a 
sales office. So they are aware of why lam here. And although I am 
convinced in my own mind that if I owned the plant and it were my 
own money, I would treat every battery that came in with AD-XQ, I 
am perhaps influenced somewhat by the fact that they, the top manage- 
ment, might question my spending that money until the findings of 
this committee have been made known. 

The Cuatrman. You see, Mr. Spaulding, the fact is one of big con- 
cern in my mind, because if that is your decision, that may be the 
decision of many other administrative executives, and the business 
is suffering from it, and there is just a certain amount that any busi- 
ness firm can suffer in the loss of sales until their doors are closed. 

And that is the big concern. I fear that the final test that now 
will be conducted by the new committee of scientists created for the 
purpose of making a study may have to run into many months. If I 
were a member of that committee, I would have to erase every shadow 
of doubt or question before I would pass an opinion that reflected one 
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way or another on the Bureau of Standards, and naturally they would. 
It may run 18 months or 2 years before the final field test will be 
published, and, therefore, the manufacturer of AD-X2 and his as- 
sociates can well be out of business. And that is why I maintain, 
as chairman of this committee, that a determination on that suspended 
fraud order in the Post Office Department must be made. 

I want to thank you for the information you have given us, Mr. 
Spaulding, if that concludes your remarks. 

Mr. Spaupine. Yes, sir. 

The Cuamman. Then, we will proceed to bring Mr. Parkhurst of 
the United-Carr Fastener Co., Cambridge, Mass., to the stand. 

Mr. Parkhurst, do you swear that the testimony you are about to 
give pertaining to the matter now before this committee is the truth, 
the whole truth, and nothing but the truth, so help you God? 

Mr. Parxnurst. I do. 


TESTIMONY OF E. TYLER PARKHURST, ELECTRICAL ENGINEER, 
UNITED-CARR FASTENER CORP., CAMBRIDGE, MASS. 


The Carman. You may proceed. I wish you would tell, for the 
sake of the record, what your position is with the United-Carr 
Fastener Co., and also whether you are a relative of Mr. Ritchie. 

Mr. Parxuvrst. I am not. 

The CHarrman. Are you a long acquaintance of Mr. Ritchie or 
his family? 

Mr. Parxuurst. No, sir. I met Mr. Ritchie yesterday morning 
for the first time. 

The CHatrman. And you have no interest in the AD-X2 product 
or the manufacturing firm that makes the product ¢ 

Mr. Parxuourst. None whatever. 

The CuHatrman. You may proceed. 

Mr. Parkuvurst. My name is E. Tyler Parkhurst. I live at 64 
Parker Street, Newton Centre, Mass. I am an electrical engineer in 
the employ of the Carr Fastener Co. Division of the United-Carr 
Fastener Corp., 31 Ames Street, Cambridge, Mass., for whom I have 
worked since February 1950. 

Mr. Amis and Mr. Forsythe, staff members of your committee, have 
questioned me at Carr Fastener Co. concerning the use by us of bat- 
tery compound AD-X2, manufactured by Pioneers, Inc., Oakland, 
Calif., and supplied to us by Guaranteed Batteries, Inc., 108 Brighton 
Avenue, Allston, Mass. They have requested that I attend this hear- 
ing to testify concerning our experience with AD-X2. 

Ve have 26 battery-operated electric trucks for materials handling. 
Three are forklift trucks, powered by 16-cell electric storage batteries. 
The other 23 are smaller trucks, powered by 6-cell batteries. These 
trucks are used 10 to 12 hours each day of the workweek, between 7 
a.m. and 7 p. m., and their batteries are recharged 5 to 6 hours each 
night. Supervision of the maintenance of this equipment in proper 
operating condition is one of my responsibilities. 

Approximately twice a year, a representative of the Electric Stor- 
age Battery Co. checks all our electric truck storage batteries for us. 
In early March 1952 a check was made by their Mr. Wynott. He re- 
ported all the batteries in good condition except one 16-cell battery 
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which had been purchased by us in January 1948 for $1,060.15 and 
utilized regularly from the time of delivery. The manufacturer of 
that battery cat estimated its life expectancy as 52 months, 50 of 
which had passed. It was used in 1 of our 3 forklift trucks, the largest 
electric trucks we operate. 

He stated that this battery had 3 partially shorted cells and, in his 
opinion, could not be expected to give more than 3 months’ further 
service. Instead of functioning properly for the full 10 or 12 hours 
of expected operation each day, this battery had been running down 
at_ about 4 p. m., so that the truck it powered had to be taken out of 
operation pending recharge of the battery. The scrap value of that 
battery was $113.94. 

Senator Fercuson. When did that happen ? 

Mr. Parkxuurst. I am sorry, Senator? 

The Cuarrman. The date? When did they claim that the battery 
is no longer serviceable and offer you $113 as the junk price? 

Mr. Parxuourst. In March of 1952. 

The CuHarrmMan. March 1952. 

Mr. Parxuurst. On March 14, 1952, we ordered a replacement 
16-cell battery at a cost of $1,363.02. This battery was delivered on 
April 18, 1952, and was held in reserve, as a spare, against the time 
that the weak battery would give out entirely. 

Our purchasing department was familiar with the circumstances 
surrounding our purchase of the new battery. With this in mind, 
when Mr. Norman Goodwin, of Guaranteed Batteries, Inc., called at 
our purchasing office on April 30, 1952, he was referred to me, 

Mr. Goodwin described the product AD-—X2 as a battery additive 
intended to prolong the lives of electric storage batteries. He stated 
that his company would guarantee for 1 year the satisfactory operation 
of any battery his company treated with AD-X2. On inquiry from 
me, he quoted a price of $160 for the treatment with AD-—X2 of the 
16-cell battery for which we had bought the replacement. I knew 
that the life expectancy of the replacement battery, as indicated by 
its manufacturer, was 6 years. The replacement battery cost $1,363.02, 
or $227.17 per year of its expected 6-year life. I, therefore, reasoned 
that, with the year’s guarantee, we could not lose if we had the battery 
for which the replacement had been bought treated with AD-X2 at 
a cost of $160. Consequently, I had the defective battery treated by 
Mr. Goodwin on the day of my talk with him, April 30, 1952. 

At the time of the treatment, he first tested the battery by use of 
hydrometer and voltmeter to ascertain, according to him, whether the 
battery was in condition to accept AD-X2 treatment. On finding that 
it was, he poured AD-X2 powder from sealed paper bags into the 
various cells of the battery. He drew some battery solution up into 
his hydrometer and pina it back into the cells on top of the AD-X9, 
That completed the treatment. The battery was being charged during 
the treatment, and Mr. Goodwin directed that it should remain on 
charge for 1 hour afterward. The treatment took place in the after- 
noon. I cannot recall whether the battery and truck went back into 
service that day or whether they remained out of service until the 
battery was charged that night before going back into service the next 
day. 
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On the next day, the battery functioned satisfactorily all day and 
has been in constant service 10 to 12 hours per day since that time 
with no sign of failure. 

The Cuarrman. Now, before that time, would that battery perform 
all day long? 

Mr. Parxuorst. No, sir; it would not. 

The CHarrmMan. When did it reach a point where it would have to 
be pulled out of service because the battery was too weak to lift its 


load ¢ 
Mr. Parxuorst. It would average 4 o’clock in the afternoon, 


Senator. 

The Cuarrman. And now it was ready to render service for 8 to 12 
hours a day? 

Mr. Parxuorst. That is right, sir. 

The invoice dated May 1, 1952, we received from Guaranteed Bat- 
teries, Inc., which paid for the AD-—X2 treatment of the battery was 
for $160 and contained the statement, “Guaranteed for 1 year.” 

On the strength of this experience and to continue our experiment 
in the use of AD-—X2, I had a smaller battery (6 cells, 12 volts) which 
powers a smaller truck treated in June 1952 when it failed partially. 
Mr. Goodwin had said AD—X2 would prolong the expected lives of 
sound batteries. In June 1952 I also had a sound 6-cell battery treated. 
In September 1952 I had another sound 6-cell battery treated. The 
charge for the treatment of each of these smaller batteries was $36. 
This type of battery costs $364 new. It has an expected life of 6 years; 
so its cost per year is $60.67. Its scrap value is $18. 

By February 1953 I felt that our good experience with the AD-X2 
treatment of the large battery to dissolve the sulfation which had im- 
paired its function indicated merit in the AD—X2 claims that treat- 
ment of sound batteries would prevent sulfation. 

Sound batteries treated with AD—X2 had shown no adverse effects. 
Thus, I believed we were justified in having all our untreated batteries 
treated in a long-range experiment to determine the effect of AD-X2 
toward prolonging the lives of sound batteries. In February, March, 
and April 1953 I had all of the untreated batteries, including a new 
spare 16-cell battery bought in February 1953, treated. None of these 
batteries has been treated a second time. As I understand it, AD-X2 
is not recommended for use in more than a single treatment of a 
battery. 

At the present time all 27 of our electric truck batteries contain 
AD-X2. All have functioned satisfactorily from their treatment up 
to the present. 


That is all. 
The Caatrman. Do you think it should be the business of this com- 


mittee to make certain that there is nothing that would hinder the 
sale of this product and that there should be no action of the Govern- 
ment denying you the right to purchase this product? 

Mr. Parkuorst. From the experience that my company and I have 
had with it, I sincerely feel that way. 

The Cuarmrman. You feel that it would be an injustice if the Gov- 
ernment denied you the right to purchase the product ? 

Mr. Parkuourst. Yes, sir. 
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The Cuamman. And a fraud order would be the same as denying 
the manufacturer the right of using the mails that would make possible 
the selling of his product ? 

Mr. ParkHurst. Yes, sir. 

The Carman. You are a businessman, and cold, factual figures 
mean everything to you. Do the figures here prove conclusively that 
it is money saved for your company to use the product ? 

Mr. Parxuourst. I feel very definitely that that is true. 

The CuarrMan. It would not make any difference to you whether 
it was epsom salts or foot powder, as the other gentleman said, just 
so long as you got results from it 

Mr. Parxuourst. It could be salt and pepper, Senator. I am inter- 
ested in results and not in what goes to make up the material. 

The Cuarrman. Thank you. 

Mr. Parxnourst. There is just one thing, Senator, that I did not 
include in this, because I did not think it was necessary. But in the 
light of statements made yesterday regarding the ability to fool some 
of us all the time and all of us some of the time, I think it would be 
well to put in the record that I am a graduate electrical engineer of 
Massachusetts Institute of Technology. 

The CuHarrman. So that you have the training and the ability be- 
cause of your experience to evaluate what you see and what you read 
and what you do? 

Mr. Parxuurst. I hope so. 

The Cuarrman. And the results you obtain? 

Mr. Parxuorst. I hope so. 

The Cuatrrman. Thank you, sir. 

We will resume our hearings in room 318 tomorrow morning at 
10 o’clock. 

(Whereupon, at 5:10 p. m., a recess was taken until 10 a. m. Friday, 
June 26, 1953.) 
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FRIDAY, JUNE 26, 1953 


Untrep States SENATE, 
Setecr ComMMITTEE ON SMALL Bustnzss, 
Washington, D. C. 

The committee met, pursuant to recess, at 10 a. m., in room 318, 
Senate Office Building, Senator Edward J. Thye (chairman) pre- 
siding. 

Present : Senators Thye (chairman), Hendrickson, and Gillette. 

Also present: Robert A. Forsythe, chief counsel; Blake O’Connor, 
professional staff member; and William D. Amis, investigator. 

The Cuarrman. If the assembly will please come to order, the com- 
mittee will resume its hearings. 

The first witness this morning is Mr. Piantadosi. Will you come 
forward and take the chair there at the table. 

Will you please raise your right hand? Do you swear that the testi- 
mony you are about to give pertaining to this matter now before this 
committee is the truth, the whole truth, and nothing but the truth, 
so help you God? 

Mr. Prantapost. I do. 


TESTIMONY OF CHARLES C. PIANTADOSI, FOREMAN OF TRANS- 
PORTATION, NAVAL AIR STATION, QUONSET POINT, R. I. 


The Cuarrman. You may proceed. 

Would you state for the record, please, your full name, where you 
are employed, and what your responsibilities and duties are, and the 
amount of equipment that comes under your supervision or responsi- 
bilities, in order that the committee and the general public may have 
the information ? 

Mr. Piantapvost. My name is Charles C. Piantadosi. 

In order to identify myself, Mr. Chairman, I would like, with your 
permission, to read a few notes. 

The Cuarmman. You may proceed in any manner that you desire, 
sir, because I want you to be perfectly at ease. We are seeking infor- 
mation. We are not endeavoring to cross-examine or persecute. 

Mr. Prantrapost. I am a full-time member of the Society of Auto- 
motive Engineers. I am on the executive committee of the National 
Master Mechanics and Foremen Association of Naval Shore Estab- 
lishments of the United States. At the present time I am foreman of 
transportation at the Naval Air Station at Quonset Point, R. I., in 
charge of maintenance, repair, and operation of approximately 1,100 
automotive and construction materials and handling equipment. They 
range in sizes from scooters to locomotives. 
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I have established a permanent program of work improvements and 
un excellent program of beneficial suggestions in order to promote 
efficiency in our organization, and in so doing, we are attempting to 
get dollar for dollar in value from the taxpayers’ money that we are 
spending. 

The CHarrman. That is very laudable. 

Mr. Prantaposr. Now, in order to carry out this program of maxi- 
mum efficiency, we must, therefore, experiment on ideas and sugges- 
tions submitted to us by our employees and others to explore the possi- 
bilities of effecting savings in our operations and in carrying on our 
daily tasks and missions assigned to us. 

All of this, however, will take many types of field experiments and 
will also take m: ny hours, days, and months until proper evaluation 
can be made of the materials or equipment or whatever it may be that 
we are experimenting on. 

Now, sir, first of all, I want to say on this AD-XQ, the first I heard 
about it was sometime in April 1952. 

The Cuarrman. How did you hear about it at that time? 

Mr. Prantapost. I was off the station one day, and the next morning 
when I came back, the transportation officer, who was a lieutenant at 
the time, told me that a Mr. Goodwin had come down here from the 
Guaranteed Batteries, that is, at Quonset, and he had something that 
was outstanding, and it was marvelous and would probably help us in 
the troubles we were having with our batteries. I told the transporta- 
tion officer at the time, I said, “Well, I’ve seen a lot of this stuff,” not 
AD-X2, but other materials, and although our TPTR-2, which is a 
manual made up by the Navy guiding our 

The Cuarrman. How long had you been there with the Naval Air 
Station ¢ 

Mr. Pranrapost. Since July 1940. 

The CuarrMan. July of 1940? 

Mr. Prantrapost. That is right. 

The Cuarrman. And you had been working with batteries? 

Mr. Piantapost. No, sir. I was charged with buildings and grounds 
for part of the time, and in the past 5 years, I have had charge of the 
equipment and the transportation operation. 

The Cuarmman. That includes all the trucks and automobiles and 
anything that is a vehicle? 

Mr. Pranrapost. That is right. I will go back a little further. I 
am not a battery expert. I have been in the construction and auto- 
inotive field all my life, for the past 30 or 32 years, and have been a 
contractor, a construction contractor, until 1935, and, of course, some- 
time in 1936 I went to work for the Government, when it became 
necessary, when a lot of us went out of business. But I have always 
been in and around automotive and construction equipment all these 
years. I do know what trouble it is when it gets zero or close to zero, 
in starting equipment which is kept outside, and almost all our equip- 
ment is outside. You know, the Navy doesn’t have garages. We are 
lucky to have garage space to repair them, and many times we have to 
repair vehicles outside because of lack of space. You people here 
limit our appropriations, and then we have to make the best of it. 

The Carman. Just in order that you can appreciate what Sen- 
ator Gillette and the other members of this committee have to face—- 
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Senator Gillette is here with us now—we have the trouble, as we are 
the buffer between what you need and what the taxpayer thinks about 
it. 

Mr. Pranrapost. That is right. 

The transportation officer, a Lieutenant Vivoli, had informed me 
that Mr. Goodwin was coming back in a few days, I got a call from the 
pass office that Mr. Goodwin was there and he wanted to see us, and 
we admitted him. You see, Mr. Chairman, with all these salesmen 
who come in and want to visit us in our department, we make it a 
policy that they are taxpayers, and we want to extend them the most 
extremely courteous means that we have, so that you people will not 
be bothered here. Therefore, he happened to be one of the men that 
we welcomed. 

The Cuarrman. I have never met Mr. Goodwin. 

Mr. Prantrapost. You will probably see him sometime today. 

The Cuarrman. We hope to. 

Mr. Prantapost. Mr. Goodwin said he had AD—X2 in his auto- 
mobile battery. Not being a battery expert myself, I followed my 
quarterman in charge of all repairs, and his assistant, Mr. Goodwin, 
and the transportation officer, to see this demonstration that he was 
going to put on. So he put the lights on and his radio and all kinds 
of electrical gadgets on it, and then he put his finger on the button 
and his foot on the starter, and churned the battery right down dead. 
Then he let it rest a while, 5 or 10 minutes, and started all over again, 
and then it lasted a few more minutes, and it went on, all together, 
8 times. I don’t remember whether it was 8 or 10 minutes. 

The CuatrMan. He was trying to exhaust the battery ¢ 

Mr. Prantapost. That is right. But each time when it ran down, 
he would wait a few minutes and start all over again, and she would 
still have a little more to turn over. 

The Cuarrman. Now, had he put the compound in the battery? 

Mr. Pianrapost. He said he had put the compound in. 

The Cuarrman. He had put the compound in ? 

Mr. Prantapost. I don’t know. He said he did. 

The Cuarrman. He said he did? 

Mr. Prantapost. That is right. 

The Cuarrman. And had your quarterman been here at the time? 

Mr. Prantaposi. This is Mr. Goodwin’s battery in his own personal 
car. 

The Cuarrman. I beg your pardon. That is his own personal 
battery ? 

Mr. Pranrapost. I don’t come from Missouri, but I wanted to be 
shown, you see. And he was demonstrating before we spent the 
money. 

The Cuarmman. I see. 

Mr. Prantapost. But this went on, and quite a good sales talk along 
with it. So we decided we would buy 24 packages, because, with all 
this equipment we have in the naval air station, 80 percent of it is 
being driven by military personnel, young fellows who leave home 
and go in the Navy, and they do the best they can, but in most cases, 
sometimes, they are not good enough on good equipment. 

In cold weather, we keep it outside, and they choke up the engine, 
and the first thing you know, it won’t start, and they will churn it 





450 BATTERY AD—X2 


right over until the battery goes dead. So I figured if we try a few 
packs of this in some of these vehicles, when the battery goes down, 
we could send a qualified man afterward, and it might ‘have enough 
life, if this was so, to start it up without necessitating the change ‘of 
a battery. 

So when we purchased 24 packets of this material, Mr. Goodwin 
came down and put it in our batteries, with my supervisor, his assist- 
ant, and the battery man. 

The Cuarrman. Did he take the batteries out of the vehicle at the 
time he put it in? 

Mr. Pranranost. This is at the time we purchased it, when he put 
this material in our vehicles. 

The Cuairman. In the vehicle shop? 

Mr. Pranranost. In the battery shop. No, Senator, we didn’t have 
to take the batteries out of the vehicles. 

The Cuarrman. There was no mechanical service done to the battery 
at the time? All he did was to put the powder in? 

Mr. Prantapost. Yes. 

The Cratrman. He did not remove or do any mechanical work on 
the battery ? 

Mr. Pranrapost. No, he did not. But I want to make one thing 
clear, that the batteries that we put this material in were mechanically 
sound or new batteries. 

The Cuamman. They were new batteries? 

Mr. Pranranpost. Absolutely. 

The Cuarrman. But they were in the vehicle at the time? 

Mr. Pianrapost. That is right, sir. 

The Cuatrman. And the man did not do any service work or any 
repair or make any examination? The batteries were new batteries in 
vehicles ? 

Mr. Pranrapost. That is right, sir. 

We had had trouble with vehicles with two-way radios, fire equip- 
ment, because the radios are being used considerably, particularly in 
some of this crash equipment, and we were changing batteries reg- 
ularly. For instance, this vehicle, vehicle No. USN 18664, a Plymouth 
coupe pickup, equipped with a two-way radio—this is, of course, Navy 
equipment, and I am talking now—I have a free hand—they told me 
to come down here and tell nothing but the truth, with no strings 
attached. So I am free to answer any questions. 

In the Navy, for all of our equipment, we have a vehicle jacket, 
in other words, just like you would a personnel jacket in a Ssiacmtenaal 
office. And when any work is performed on any vehicle that we have, 
it is so marked on a job-repair card, and it is then brought into the 
office, transcribed on a master card, and the work-repair card is put in 
the jacket for a period of 1 year, and then we remove them, and we 
have a transcription in brief of the work involved on a master card, 
which always stays with the vehicle. When the vehicle is transferred 
to another station or another activity, the vehicle jacket accompanies 
the vehicle. So, therefore, the man who receives this vehicle will 
have a history of it, whether the engine has been fixed or whatever 
work has been performed on it from time to time. 

I think it is an excellent system that we have in the Navy—I don’t 
know about the other armed services—which gives us a clear picture 
of the condition of the vehicle at all times. 
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On this particular vehicle that I mentioned, on November 28, 
1949, we changed the battery, and November 30, 1949, we changed 
the battery again, and on August 23, 1951, we changed the battery 
again. On March 10, 1952, we changed the battery again, and on 
May 7, 1952, approximate date, we added AD-X2 into this vehicle. 

The Carman. That was in 1952? 

Mr. Pranraposr. Yes, sir. We put a new battery in the vehicle. 

The Cuarrman. And that was in’May of 1952? 

Mr. Pranrapost. In May of 1952, we added AD-X2. This is ap- 
proximately the 6th or the 7th, offhand. Up to this date, we haven’t 
changed or charged the battery since then. 

The CuatrmMan. Do you mind going over that again and giving us 
the figures, because you were reading them so rapidly, and I did not 
know just what you were leading up to, and I did not keep track of 
all those dates. 

Mr. Prantaposr. All right, sir. On November 28, 1949, there was 
a battery change; November 30, 1949, we changed the battery again. 
That went along to August 23, 1951; we changed the battery. We then 
put this piece of equipment in the fire service for the fire chief, with a 
two-way radio. 

The CHarrman. Yes. 

Mr. Prantapost. Then we changed the battery on March 10, 1952. 
Then on May 7, 1952, we added AD-X2, and to this date we haven’t 
changed the battery or charged it in that particular vehicle. 

The Cuarrman. Is that vehicle in use in just the same manner that it 
had been in all the previous years? 

Mr. Pranrapost. Yes, sir. 

The Cuatrrman. And the reason why you had battery trouble was 
the excessive load because of the two-way radio system ? 

Mr. Pranrapost. This particular vehicle, prior to August 23, 1951, 
was not in the fire line, in the fire equipment line. 

Senator Guterre. Did I understand you to say that on November 
28, 1949, you put in a battery, and thea on November 30, 1949, you 
changed it ? 

Mr. Prantapost. That is right. Apparently somebody—— 

The Cuarrman. Two days after? 

Mr. Pranrapost. Two days after; that is right, sir. You see, when 
we change a battery, what I mean by that is ‘that we take a battery 
out of a vehicle and put it on the line of charge and put another bat- 
tery in, just as you would in your car when you go to a gas station, 
you see. 

Senator Gruerte. I see. 

Mr. Pranrapost. It is not because the battery is no good any more. 

The Cuarrman. But you had to charge the battery ? 

Mr. Pranrapost. That is right. 

The Cuarrman. Because it would not hold its load? 

Mr. Prantapost. That is right, sir. 

The CuatrMan. I mean, it would not take care of the load that it 
was compelled to carry. 

Mr. Pranvapost. That is right. 

Now, we have vehicle No. t. S. Navy 287231. That is a Chevrolet 


pickup. And thati 7 equipped with a two-way radio. And here are the 
battery changes. I will read them. Starting at Angee 31, 1950, the 


battery was ee It was changed again November 8, 1950. The 
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battery was changed again March 7, 1951. It was changed May 14, 
1951; on June 15, 1951; on July 16, 1951; on August 13, 1951; on 
August 20, 1951; on September 6, 1951; on September 11, 1951; on 
September 13, 1951; on October 31, 1951; on January 7, 1952; Febru- 
ary 12, 1952; February 14, 1952; March 4, 1952. And then on approxi- 
mately May 6, 1952, we put a good battery, mechanically sound, a 
practically new battery, in the car, and added AD-X2, and up to June 
19, this battery is still in the vehicle, without any charge of any kind. 

The Cuarrman. You mean that with the AD-X2 added—— 

Mr. Prantapost. That is right, sir. 

The Cuarrman. And that was on May 6, 1952? 

Mr. Piantapost. Approximate date; yes, sir. 

The Cuarrman. And the vehicle was in use in exactly the same 
manner that it had been in use in the previous year? 

Mr. Prantrapost. Yes, sir. 

The Cuarrman. And do you recall how old the automobile was in 
1950? Was that a new automobile? 

Mr. Prantapost. The 287 series—this looks like a 1949 vehicle to me. 

The Coatrman. 1949? And it went through 1950 and 1951, and you 
made all of these changes of batteries because the battery had to be 
pulled out for the purpose of recharging? 

Mr. Pranrapost. That is right, sir. 

The CuatrmMan. The generator on the automobile engine was not 
sufficient to keep the battery up so that it could carry the load of the 
two-way radio? 

Mr. Prantapost. That is right, sir. 

The CHatrman. And then, on May 6, 1952, you put a brand-new 
battery in? 

Mr. Pranrapost. That is right, sir. 

The Cuarrman. And you added AD-X2? 

Mr. Pranrapost. Yes, sir. 

The Cuarrman. And from there on the generator on the automobile 
engine gave it sufficient generation, and the battery has carried the 
load of that vehicle from May 6, 1952, and that is better now than a 
year ? 

" Mr. Pranrapost. That is right, sir. I do not know what it is or what 
is in there. 

Senator Gruierre. Mr. Chairman, may I ask a queston there? 

The Cuarrman. Certainly. 

Senator Gruierre. During those changes in 1951 and the early part 
of 1952 that were so numerous, do you say that you just took out the 
battery and recharged it and replaced it? 

Mr. Prantapost. Yes, sir. But, you see, we have so many vehicles— 
we may possibly have 2,000 batteries of 6 volts, 12 volts, 8 volts, and 
soon. Say, for instance, on a 6-volt battery, we have various kinds of 
batteries, 1’s, 2’s, and 3’s. Now, we might have 8 or 10 1’s and 8 or 10 
2’s in a battery shop. When a car comes in, this one has possibly a 
No. 2 battery in it, and we just take that one out and put another one 
right in again, fully charged. 

Senator Grtterre. You would not say it was the same battery? 

Mr. Prantapost. Oh, no. 

Senator Grtettre. But it was a used battery ? 

Mr. Pranrapost. Used and new, too, Senator. 

Senator Grutetrr. What is that? 
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Mr. Prantapost. It could be a new battery that would be on the line 
as well. 

Senator Giitetre. It might have been a new battery ? 

Mr. Pranrapost. Yes. Probably on a series of these changes there 
could have been 2 or 3 new batteries put in there. 

Senator Grtetre. But the battery that you put in when you used 
AD-X2 was a new battery ¢ 

Mr. Pranapost. Absolutely, because the carton, or the little pack- 
age, says that you should put it in a new battery or a battery in good 
mechanical condition. And when I am trying something out I want 
to make sure that I am following instructions, and then we would 
have a comeback with these people. 

Senator Gitterre. And it has had practically the same use, or com- 
parable use ? 

Mr. Prantapost. That is right, sir. 

Senator GiteTre. And it has gone now 14 months, or practically 
14 months? 

Mr. Pranrapost. It has. 

Senator GittertTe. And it is still in use? 

Mr. Prantapost. Yes, sir. You see, Senator, my job is, we will 
say, 60 percent administrative, or more, and 35 or 40 percent in the 
field, in the shops and the field. So these records that I have here 
are taken from the mechanics who have changed the battery or per- 
formed work on this vehicle. 

So to the best of my knowledge, these are records from our files. 

Senator Guterre. To all intents and purposes, these that you call 
jackets are service records of the machines? 

Mr. Prantapost. Absolutely. 

Senator Grtterre. Similar to the service records of the serviceman ? 

Mr. Prantapost. Yes. 

Senator Gitterre. And they go along with the machine? 

Mr. Prantapost. That is right, sir. 

Senator Giuterre. That is all, Mr. Chairman. 

The CHarrman. Thank you. 

Mr. Prantapost. Then here we have another vehicle which is USN 
287243. It is another Chevrolet pick-up with a two-way radio, and 
we changed the battery on May 17, 1950; on June 2, 1950; on Septem- 
ber 13, 1950; on November 28, 1950; December 5, 1950; on June 22, 
1951, we installed a new battery in there. On September 21, 1951, 
we changed the battery. On January 9, 1952 we did some work. We 
put a charger plug that they wanted in order that the battery would 
oo up. It didn’t work out so well. Soon May 10, 1952, we added 
AD-X2. 

The Cuarrman. Do you know now whether that was a new battery ? 

Mr. Pranrapost. Yes, sir. 

The Cuatrman. That was a new battery? 

Mr. Prantapost. That was a new battery. 

The Cuarrman. And these other changes up here, there was a pos- 
sibility of a new battery, or were they all used batteries? 

Mr. Prantapost. New batteries and used batteries, Senator. We 
have so many on the line, you see. 

The Cuatmrman. Yes. 

Mr. Prantapost. We have a high point and a low point in the 
Navy, so that we won’t waste any money. In other words, the highest 
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that we can have on a certain type is set up, say, at 10 batteries, and 
the low limit, 3. So when they get down to a low limit, we make 
sure that they are replenished. 

The Cuatrman. In other words, if you get down to where you 
have only three batteries that have just been charged up ready for 
replacement, you requisition for new batteries in order that you may 
always have some on the line ready to replace a dead battery? 

Mr. Pranrapost. That is right, sir. But the figure would not be 
three. For instance, if we had 200 batteries of the same type, I would 
have probably a high limit of 10 and a low limit of 3. But if we only 
had 5 vehicles, I would probably have a high of 2 and a low of 1. 
It all depends. We couldn’t spend the money and just have them 
lying around. 

The Cuarman. Then in order that we make certain that we are 
making a fair comparison, did you find that a brand-new battery that 
you would put in an automobile fully charged under that load, would 
go down and have to be taken out of the vehicle for purposes of 
recharging ? 

Mr. Prantapost. Yes, because in batteries and automotive equip- 
ment, there is a human element involved. Everybody does not drive a 
vehicle the same way. 

The Cuatrman. The reason for the question was primarily in order 
to make certain that we by no chance would be getting this sort of com- 
parison here, that by accident they happened to be all older batteries 
or used batteries that had been put in this vehicle over a period of this 
number of changes in the 2 years’ time. And that was the reason for 
the question, was there a new battery, to your knowledge or from your 
record, that happened to go into that vehicle in the period that you were 

making these changes through 1950 and 1951? 

Mr. Pranapost. Yes. 

The Cuamman. Then we would be certain that if a brand new 
battery went in and did not hold up, then it was the load factor. 
But if they were all older batteries, then it might be the weakness of 
the battery that was the factor, you see. 

Mr. Pranrapost. Senator, the fact that a battery is brand new or 6 
months old doesn’t make any difference. A 6-month-old battery 
should perform as good as 95 percent efficient, at least. 

The Cuarrman. If it is mechanically sound, it should. 

Mr. Pranrapost. That is right; I mean, under normal conditions, 
and so forth. 

The Cuatrman. Yes, because a battery 6 months old should not be 
sulfated, and if they have been kept with water in them, that battery 
should be mechanically sound. 

Mr. Pranrapost. It should. 

The Cuarmman. All right. I am sorry for the interruption. You 
were down to 1952. 

Mr. Pranrapost. May 11, 1952. 

The Cuarmman. May 10, 1952. 

Mr. Prantapost. Pardon me; May 10, 1952. 

The Cuamman. Yes, sir. 

Mr. Prantapost. We added AD—X2Q, and on July 17, 1952, it showed 
on the record that there was a battery change in that vehicle. Now, 
whether they put the same battery back on again, I could not tell you, 
one with AD—X2 in it. Then again on February 2, 1953, there was 
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another change in battery, and in that there was battery additive put 
in, and from Februar y 2, 1953, to date, no trouble has been had from 
that battery. 

The Cuamman. You have not had any trouble from that battery ¢ 

Mr. Prantrapost. No, sir. 

The CuHatrman. Now, you put one in on January 2, 1953! 

Mr. Pranrapvost. February 2, sir. 

The Cuatrman. February 2. I beg your pardon. That is correct. 
On February 2, you put a new battery in, and you added AD-X@2 in 
that battery, and you have not had any trouble. Now, that, of course, 
is just 5 months. 

Mr. Prantaposr. That is right. 

The Cuairman. Well, not 5 months, but about 4 or some. 

Mr. Pranraposr. About 4 months. 

The CHatrman. Four months. 

Mr. Pran'rapost. Now, we have a diesel 44-ton locomotive, and that 
takes a heavy-duty diesel battery, 8-volt batteries. We went back to 
November 7, 1949, on our records, and we changed three of the batteries 
then. On November 23, 1949, we changed all the batteries. 

The CyHatrman. On November 23, 1949, you changed all the 
batteries ? 

Mr. Pranrapost. Yes, sir. And on January 10, 1950, we changed 
six batteries. On March 20, 1950, we changed batteries; August 1, 
1950, we changed batteries. You see, we use 12-volt batteries in there 
and cut off part of the cells in order to make our 6 volts in 8-volt 
cases. That is why you see 6 volts in 8-volt cases. 

Now, on September 6, 1950, we changed batteries again, all of them. 
On January 3, 1951, we installed a new set of batteries and cables. 
On December 3, 1951, we put in all new batteries again, because we 
put our 8-volt batteries back, and the original eight “had gone down, 
and had to be charged, and we had to replace others from the spares. 
And on April 28, 1952, we reissued the old batteries again. In other 
words, we chi anged batteries again. And then on October 30, 1952, 
we checked the batteries and added AD-XQ. 

The CuatrrMan. Now, were these new batteries or used batteries? 

Mr. Pranrapost. These are the batteries that we had installed on 
April 28, 1952. 

The CuHarrman. They were installed, you said 

Mr, Pranrapost. That is right, sir. 

The Cuatrman. In 1952? 

Mr. Prantapost. That is right, sir. 

The Cuarman. And they were new batteries? 

Mr. Prantapost. They were new batteries. 

The CuarrMan. How much did those batteries cost? 

_ Mr. Pranraposr. I would venture that those batteries run around 
$96 or $98 apiece. 

The Cuarrman. Around $96 or $98. And you use how many bat- 
teries ¢ 

Mr. Pranrapost. Eight. 

The Cuarrman, You use eight batteries. It requires eight batteries 
in use for your locomotive ? 


- Pranrapost. That is right, sir. It requires 64 volts in other 
woras. 


The Cuamman. And they cost around $96? 
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Mr. Prantapost. Approximately. I don’t have the exact figures. 

The Cuarrman. Then on October 30, 1952, you installed these bat- 
teries, and you added AD-X2? 

Mr. Pranraposr. No, sir. We installed the batteries on April 28, 
1952. And on October 30, 1952, we checked the batteries and added 
AD-X2. 

The Cuatrman. So they were not new batteries when you added 
the AD-X2? 

Mr. Pranrapost. No, sir. They are mechanically sound. They 
were new just a few months previously, you see. 

The Carman. On April 28, they were new batteries? 

Mr. Prantapost. That is right. 

The Cuarrman. And under normal conditions, how long does one 
of these batteries last ? 

Mr. Prantapost. Those batteries should give us at least 214 to 3 
years. 

The Cuarrman. Yes; 21% to 3 years. So then in October is when 
you added the AD-X2? 

Mr. Pranraposi. That is right, sir. Now, we haven’t had any bat- 
tery trouble to this date. 

The Cuamman. Will you have to pull those batteries out to re- 
charge? 

Mr. Pranrapost. No, sir. They have been recharging themselves. 

The Cuarrman. In other words, you have a generator on the loco- 
motive ¢ 

Mr. Pranrapost. That is right, sir. 

The Cuarrman. And that generator has been carrying the load of 
replenishing the battery, so that you did not have to pull the batteries 
out to recharge ¢ 

Mr. Pranrapost. That is right, sir. 

The Cuarmman. How heavy are these batteries, approximately ? 

Mr. Prantapost. Offhand I don’t know. They are close to 80 to 
100 pounds. 

The Cuarrman. How many hours of manual labor are required to 
change a set of batteries in that? 

Mr. Pranrapost. I would say it would take an average of 214 
hours to make a change, 2 men’s time, in other words. 

The Cuarrman. Is it 2 men’s time for 21% hours, or a total of 5 
hours to change the batteries whenever you make these changes? 

Mr. Piantrapost. Let me say this, Senator. To change the batter- 
ies—in other words, to take a set of batteries out of the locomotive, 
when the man leaves the shop, he goes out to wherever the locomotive 
is, 2, 3, or 4 miles away, and takes the batteries out, and puts the other 
batteries in, and brings the other batteries to the shop and puts them 
on the line. All that is man-hours. 

The Carman. Yes, sir. That is what I was getting at. 

Mr. Pranrapost. Not only the time involved in a changing of the 
batteries, but also the time of getting there, getting back and pulling 
them off, and—— 

The Cuarmman. But what I was trying to get clear in my mind 
was the amount of man-hours needed whenever you had a Cethery 
failure. And when you have a battery failure, that locomotive is 
dead. 

Mr. Pranrapost. That is right. 
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The Cuamman. And, therefore, you would have to send men out 
to pull the batteries out and install new batteries, and you think 
that 5 man-hours is required when you are compelled to make a 
change of the batteries? 

Mr. Prantaposi. That is for the complete change; 4 to 5 man- 
hours. 

The CuHatrman. And prior to the adding of AD-—X2, what did 
you anticipate would be the number of months before you would 
have to pull a set of batteries to have them recharged because the 
generator on the locomotive was not sufficient to carry a full load in 
the batteries? Roughly, just say how often you think in a year’s time 
you would have to pull those batteries in order to have them re- 
charged. 

Mr. Pranrapost. Here in 1951, 1952, and 1953, we charged them 4 
times. But, Senator, there is more to this than these records show, 
too. On cold mornings, this locomotive is either inside or outside. If 
there is room in one of the big warehouses, we pull it in. If not, it 
is outside. Many, many times, we don’t change these batteries, but 
we use a booster battery to start them. We have, in other words, a 
series of batteries on a truck with cables long enough to start the 
engine. In other words, we help it along with the boosters. 

The Cuarrman. Yes; because if those big diesel motors are cold, 
it takes something to turn them over. 

Mr. Pranrapost. That is right. Now, this past winter we haven’t 
had to do that. 

The Cuatrman. You mean, since you added the AD-X2? 

Mr. Pranrapost. That is right, sir. 

The Cuarmrman. Your batteries have had sufficient power within 
themselves 

Mr. Pranrapost. That is right, sir. 

The Cuarrman. So that you did not have to use a set of booster 
batteries on the first start in the morning when the motors are stiff ? 

Mr. Prantapost. That is right, sir. That is what our records indi- 
cate. 

The CuamrmMan. And that has gone on now since October 28; so 
you have had an entire winter’s experience ? 

Mr. Pranrapost. That has gone on since October 30, 1952; that is 
right. 

The Cuamman. October of 1952? 

Mr. Pranrapost. 1952. 

The Cuarmman. And you have gone through the entire winter of 
1952-53? 

Mr. Prantapost. That is right, sir. 

The Cuarrman. And you have started when the motors were stiff in 
the morning without the aid of a booster battery ? 

Mr. Piantapost. That is right, up to this day, that is, up to the day 
I left. 

The Cuatrman. How long would it take for a man to get a set of 
booster batteries around to hook up to get that initial start in the 
morning ¢ 

Mr. Pianrapost. I would say 15 minutes, ten or 15 minutes; that 
is all. 

The Cuarmman. But it would negeire a man’s time to get those other 
batteries around there to hook up! 





458 BATTERY AD—X2 


Mr. Prantapost. Not only the men’s time, Senator; but the four 
men on the railroad crew would have to wait until we could get there, 
because in the wintertime our vehicles all being outside, we have a lot 
of vehicles to start, and I have some men come early in the morning 
and go home early in the day after their 8 hours are up so that we 
won't tie up production, and we go on line of priority. It all de- 
yends. Maybe some have to wait before we get there. So there is a 
en there. 

The Cuarrman. And these locomotives are used for what purpose? 

Mr. Pranrapost. To switch our freight cars around on incoming 
and outgoing freight, and also 

The CuHarrMan. So it is not just the fact that the locomotive is 
waiting at that time, but it is men waiting for the cars in the ware- 
house to be loaded and unloaded? You might have a number of men 
down the line waiting for that car to be switched ? 

Mr. Pranrapost. That is right. You see, we have to go up to Davis- 
ville every morning, which is approximately 3 miles, onto the New 
Haven main line to get our cars. They just push them in the gate 
and leave them there, then we have to sort them out and classify them. 

The Cuamman. This is what we would normally term a switch en- 
gine in the yards for the purpose of spotting the cars that came in 
there either for loading out or unloading ? 

Mr. Prantapost. That is right, sir, and also for the freight that we 
move around in our own yard with our own freight cars. 

The Cuarrman. And you have not had a failure since October 30 
on the batteries that were put in, and you have not had, throughout 
the winter months, the need of a booster battery to start the motors 
when they are cold in the morning ? 

Mr. Prantapost. That is what our records indicate, Senator. 

The CuarrMan. In other years, you have always figured on a cold 
morning that you would have to have your booster batteries to get 
that motor started? 

Mr. Pranrapost. Particularly on Monday morning. It all depends 
on the weather, you see, the condition, how cold it is, and what not. 

The CuarrMan. You are up there in Rhode Island? 

Mr. Prantapost. That is nght, sir. 

The Cuarrman. So you have colder weather. 

Mr. Prantapost. We have a lot of bad weather there. We not only 
have cold weather; we have very foggy weather. 

The Cuarrman. Now, do you make the application of the AD-X2 
yourself ? 

Mr. Prantaposr. No, sir. I have my chief mechanic and his 
subordinate. 

The Cuatrman. I know. But it is done in your shop? 

Mr. Prantapost. Absolutely, under my supervision. 

The CuarrmMan. And do you know whether it is customary for them 
to pull down the battery, or do they just take the caps off and pour 
the powder in according to instructions ? 

Mr. Pranrapost. They have instructions from me to positively 
follow the instructions on the package. 

The CHarrmMan. You do not bring anybody in from the outside to 
have that done? 

Mr. Pranrapost. Just the first time only. 
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The CHarrman. The first time that you used it, that is the only 
time that any outside man came into your shop? 

Mr. Pranrapost. That is right, sir. 

The Cuatrman. After that, it was just a routine affair which your 
own men did? 

Mr. Prantrapost. That is right, sir. But you see, we have not used 
much of that AD-X2. We only have somewhere around 300 treat- 
ments. That is all. 

The CHarrmMan. I wanted to be sure that we knew whether the 
battery has been serviced in any manner prior to the time that the 
AD-X2 was added. That is the only reason for the question. 

Mr. Prantapost. You see, we are going along very cautiously with 
this, because, after all, we have the taxpayers’ money involved. We 
started with 24 packets, and we saw a little immediate relief, and we 
went on and we put it in some of our buses. Our diesel buses were 
hard to start in the morning, and now last winter we didn’t have any 
trouble at all. I don’t have any records of that here, because the 
committee only gave me an hour to get ready to come in here. That 
is the best that I could do. But our records indicate all of the changes 
in batteries. 

The CHarrMAn. You have just such a service chart on each vehicle 
that is under your command ¢ 

Mr. Pranrapvost. Of course, I would like to make this clear. Yes, 
sir. We haven’t kept any sc entific records on this thing because we 
don’t have personnel to keep them. We are fieldmen. And without 
the fieldmen, you cannot tell what a product will do, if it is not tried 
in the field. It is just like, for instance, the atomic bomb. The scien- 
tists perfected it or made it in a laboratory, and they had to go out 
in the field to explode it. They couldn’t do it in the laboratory. That 
is for sure. 

The CHatrmMan. You say that you did not believe that a man could 
make a thorough check in a laboratory and get the full facts of the 
situation ¢ 

Mr. Prantrapost. I have all the respect in the world for scientists, 
but I don’t believe that it can be done without the field checks, be- 
cause many, many times we have people come in and ask us questions 
on certain things 

The CuamrmMan. Have you been here this week? 

Mr. Prantrapost. Yes, sir. 

The Cuarrman. And you have heard all the testimony ? 

Mr. Pranrapost. Well, not all of it. I came here, Senator, Wednes- 
day morning. 

The Cuarrman. Wednesday morning? 

Mr. Pranrapost. That is right, sir. 

The Cuatrrman. So you have heard some of the scientists? 

Mr. Pranrapost. That is right. 

The Caatrman. And in your opinion, your own personal findings 
would not support the scientific statements ¢ 

Mr. Pranrapost. That is right, sir. You know, in construction work 
as well as 

The Cuarrman. Would you recommend to your superiors that it 
would be advisable to use this AD-X2 in all the batteries? 

Mr. Pranrapost. Up to now, I would. 

384145330 
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The Cuatrrman. You would? 

Mr. Prantaposr. From what we have found up to now, but cautious- 
ly. You see, what we should have on this—for instance, on the bat- 
teries that we are using, the life expectancy of them is 2 years under 
normal conditions, and in our work maybe a year and a half, because 
they get more abuse. 

The Cuarrman. You would rather wait until you have had another 
year on the batteries that you now have a record of 

Mr. Pranrapost. Not quite. I would like to make some more checks, 
for instance, on our forklift batteries. They run into anywhere from 
$2,000 to $2,500 apiece. 

The Cuarmrman. Are you using AD-X2 in any of your forklifts? 

Mr. Pianrapost. No, not yet, sir. We put it in an old battery, and 
we are trying to see what it will do. But other than that—— 

The Cuarrman. How long have you had it in that old battery ? 

Mr. Pranvapost. I would say offhand maybe 4 or 5 months. 

The Carman. Do you think that you see any material improve- 
ment in the battery ? 

Mr. Pranrapost. Well, it is working every day. It used to heat up 
before, this battery, when we put itin. Every time they would charge 
it, rather, before we put the AD-X2 in, the b: attery w ould heat up. 

The Cuarrman. When the battery is receiving a charge, sometimes 
the language is that the battery is inclined to boil, as some of them 
would say. 

Mr. Prantaposr. Yes; in some more than others. 

The Cratrman. Yes, heating up. 

Mr. Pranrapost. And we put the AD-X2 in. Incidentally, this 
battery was recommended for scrap, too, by one of the battery com- 
panies that made a survey of all our batteries. 

The Cuarrman. You mean that this used battery that is on the fork- 
lift had been recommended for scrapping ? 

Mr. Pranrapost. It was recommended for replacement. Let us use 
that word. 

The Cuatrman. All right. The manufacturer had recommended 
replacing that battery. And that was about 4 months ago? 

Mr. Pranrapost. No. They did that probably a year ago. 

The Cuamman. A year ago? 

Mr. Pranrapost. Approximately. 

The CHarrman. And then you fussed along with it for several 
months, and then you decided to put the AD- X2 in it? 

Mr. Prantapost. We were just toying with that one. Let me be 
honest about it. 

The Cuarmman. Allright. Then you put the AD-X2 in how many 
months ago? 

Mr. Pranrapost. Four or five months ago. 

The Cuarrman. Four or five months ago? 

Mr. Pranrapost. I don’t remember, but I have the record. 

The Cuamman. Do you have the record with you? 

Mr. Prantapost. No; not with me. 

The Crarrman. All’ right. Then 4 or 5 months ago, you put the 
AD-X2 in, and you are personally watching it because of your interest 
in trying to do a little experimenting ? 

Mr. Prantaposr. I am not personally watching that, because that 
battery is assigned to the O & R Department, which is "the Overhaul 
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and Repair Department, and they have their own charge of equip- 
ment. In other words, we give them the equipment. We supply 
them the equipment. Public Works spends the money to buy the 
batteries, and they operate it. 

The Cuarrman. And the report that you are getting on that battery 
is that the battery is not heating up? 

Mr. Pranrapost. It is the same thing, except that it is working a 
full 8 hours a day. 

The Cuatrman. It works a full 8 hours a day? 

Mr. Prantrapost. That is right. 

The Cuarrman. And it was a battery that had been recommended 
to be replaced a year earlier? 

Mr. Pranrapost. As far as I know, it was. 

The Cuatrrman. And now a year later, and having had the AD-X2 
in it for the last 4 or 5 months, it is rendering service for its full day ¢ 

Mr. Pranrapost. That is right, sir. 

The Crarrman. And what is your frank opinion? Do you think 
it has helped you, or helped that battery ? 

Mr. Franrapost. I think it has helped that battery; yes. I think 
it has. Definitely, on this AD—X2, I would want to experiment a 
little more in the field. You see, in the laboratory you cannot give 
that, in my opinion, a proper evaluation, because you have a man 
running a piece of equipment. Say you have four pieces of equip- 
ment alike and four different people running it, and you are going to 
have four different ideas and four different methods of running ‘the 
equipment, and each and every one of us have our own methods of 
operating equipment, our automobiles. You have heard people many 
times say that if everybody drives a car, it gets wrecked a lot easier. 
And that is what happens to our equipment. Everybody drives it. 
Everybody runs it. And so, in order to evaluate it properly, it should 
be done mostly in the field. 

The Cuatrman. Where you have normal operation ? 

Mr. Pianraposi. You see, everyone would operate it differently. 
They would all have their ways. They may all be good operators, 
but they would all work it differently. 

The Cuarrman. But your general opinion is that it is working 
somehow, some way, and rendering a benefit to you? 

Mr. Pranrapost. That is right, sir. Let me say it this way. If they 
were my batteries and I owned them, I would definitely put the 
AD-X@ in. 

The CHatrMAn. Even if you had to spend your own money? 

Mr. Piantapost. That is right. But spending the taxpayers’ 
money, I want to be a little cautious to find out what may happen, 
because strange things happen from time to time. 

The Cuamman. Do you have any questions, Senator Gillette? 

Senator Giuterre. Yes, Mr. Chairman. There are a couple of 
questions that I wanted to ask. 

The instances to which you have directed our attention, and with 
quite spectacular results, do they represent the only instances where 
you have used this additive? 

Mr. Pranrapost. No, sir. There are more instances. 

Senator Grtietre. They are select instances? 

Mr. Pranrapost. Yes. We have some buses that we had trouble 
starting in the winter. We did not have any this winter. Of course, 
we had a little milder winter. 
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Senator Guterre. I think you stated that you had come into the 
possession of 24 packages of this material ? 

Mr. Prawrapost. That was the first order. Then we had another 
order of 150, and approximately 160. In other words, it was around 
300 in all that we have bought, roughly. 

Senator Gitierre. Have you used this in 300 vehicles ? 

Mr. Prantapost. No, sir: cells. 

Senator Giiterre. In how many have you used it? 

Mr. Pranrapost. These packets go one packet to a cell in a small 
battery. 

Senator Griterre. Yes. 

Mr. Prantapost. As the batteries get larger, of course, it takes 
more. 

Senator Gittetrr. What I am trying to find out is this: Are these 
selective instances of valuable improvement results, or are they nor- 
mal or average / 

Mr. Pranrapost. In every case, it showed definite results, good 
results. ° 

Senator Giitterre. But you selected these as showing the most out- 
standing results? 

Mr. Pranrapost. That is right. 

Senator Gitterre. How many batteries would you say you had 
used this material in? 

Mr. Pranvapost. I would say possibly 100 batteries, 90 to 100 bat- 
teries. 

Senator Gitterre. Would it be your testimony to us that in most 
of these, if not all of them, there was improvement in performance? 

Mr. Pranrapost. I would say in most of them there was improve- 
ment in performance. 

Senator Gmuerre. Was there failure in some? 

Mr. Prantapost. To the best of my knowledge, I have not heard 
of a failure. 

Senator Gritetre. But the fact remains that you selected these as 
showing the most spectacular results? 

Mr. Prantapost. That is right. When I got the telegram, Senator, 
to come down here, I got my quarterman in, and I wanted to know 
if these vehicles still had the batteries in which we installed the 
AD-X2 in. So we looked in our records. And the time that I had 
before I left was very short, and the best I could do was to get these 
few cases together. 

Senator Guerre. But from all your experience with it, it is your 
considered judgment that it has merit, that this material has merit so 
far as you have been able to determine from your use of it? 

Mr. Pranravost. Definitely. 

Senator Gutterre. And you yourself would think you were justified 
in spending your own money in using it in your batteries? 

Mr. Prantapost. Definitely. 

Senator Griterre. That is all, Mr. Chairman. 

The Cuarrman. What is the approximate cost of the batteries that 
you used in that locomotive ? 

Mr. Pranranost. I thought I gave that. It is between $96 and $98, 
Senator. I don’t know. 

The Cratrman. Yes. You have given us the $96 to $98 figure. But 
T was not certain whether that was your locomotive. 
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Mr. Prantraposr. That is right. 

The Cuarrman. And then what is the approximate cost of the bat- 
teries used in the forklift ¢ 

Mr. Prantanost. The forklift batteries, now, run anywhere from 
$1,000 to $2,600. It all depends on the type of battery. 

The CuarrmMan. From $1,000 to $2,600? 

Mr. Pranrapost. The lead-acid batteries run around $1,000 to $1,400, 
actually what is used. 

The Cuarrman. I see. One thousand dollars to $1,400. So if you 
could extend the life of those by 6 months or a year, it would be a 
substantial saving ¢ 

Mr. Pranrapost. We would have to evaluate them. On the life of a 
battery, if the manufacturer says it is 5 years, we would have to pro- 
rate it, and so forth and so on, before we could—— 

The Cwatrman. Do you recall how many packages, or the approxi- 
mate cost of adding the AD-X2 to the forklift battery ? 

Mr. Pranrapost. What is that, sir. 

The CHarrMan. The approximate cost of the powder that was neces- 
sary to treat this forklift battery, where you have a cost of anywhere 
from $1,000 to $2,600 % 

Mr. Pranrapost. Offhand, I would not. 

The CHatmrMAn. You see, there you would use a great number of 
packages because of the size of the battery. 

Mr. Pranrapost. That is right. Offhand, I would have to find out 
what size battery, and so forth, and again look at the instructions. 

The Cuarman. I see. That is the only questions I have. 

Senator Guerre. Just one other question. This is for my own 
information. 

I was very much astonished at your report of the need for recharg- 
ing or changing these batteries every few days or every few months. 
Would you ascribe that to a defective battery or a vehicle that was 
sap ying the strength of the battery, or the carelessness of an operator ¢ 

Ir. Pianrapost. That could be many, many things. These par- 
ticular vehicles, all but the locomotive, have two-way radios in. That 
has a definite drain on the battery. But on others, where the changes 
are abnormal or more than usual, in many cases, or 90 percent of the 
time, it is because of the human element. We have vehicles in the 
pool, and John Smith comes u He has a driver’s license. We check 
that he has—whether he is mi itary, a sailor, or an officer, or a civilian. 
We don’t have the men to operate the pool, you see. We only have 
a few men in the activities who drive their own vehicles. So they 
send their men up, and we give them a vehicle. We go out there and 
give him the keys, and he gets in that vehicle and turns the key on, 
and, in 9 out of 10, he goes, and the other one he does not. He prob- 
ably chokes it up, ‘through characteristics of his driving; or the car 
itself fails to start. They don’t come in to you when they don’t start 
a car in most instances and tell you that car won’t start. They just 
run the battery down. 

Senator Gutters. That is all, Mr. Chairman. 

The CHarrMANn. Thank you, sir. 

The next person is Mr. Rossell. Will Mr. Rossel] come forward? 
Mr. Rossell, do you swear that the testimony you are about to give 
pertaining to the matter now before this committee is the truth, the 

whole truth, and nothing but the truth, so help you God ? 

Mr. Rossetx. I do. 
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TESTIMONY OF OLIN ROSSELL, EMPLOYEE, UNITED STATES NAVAL 
SUPPLY BASE, STOCKTON, CALIF. 


The Cuarrman. You may proceed. You may, for the sake of the 
record, state where you are employed and by whom, and what your 
duties are there, and then proceed in whatever manner you wish to 
give us your statement. 

Mr. Rossetu. At the present time, I am employed by the United 
States Navy as an automotive mechanic. I want it understood that 
i am now—I haven’t been in the battery shop since November of 1949. 

The Cuarrman. November of 1949. 

Mr. Rossexu. That is another story. But I have a statement or an 
affidavit here that I would like to submit as part of my testimony. 

On September 20, 1949, I sent the following affidavit to E. U. Con- 
don, Director of the National Bureau of Standards, Washington 25, 
a ALS 


Dear Str: I have been building, repairing, and doing battery maintenance work 
for over 10 years. At the request of the manufacturer, I submit the following 
factual statements on Battery AD-—X2 as manufactured by Pioneers, Inc., 2411 
Grove Street, Oakland, Calif. 

In the application of several hundred treatments of Battery AD-X2 to badly 
sulfated batteries, I have not seen one instance where Battery AD—X2 has failed 
to desulfate a battery, regardless of the degree of sulfation. I know that many 
of these batteries were too badly sulfated to take a normal charge. However, 
as an example, I cite one set of batteries, diesel locomotive, 32 cells in all, not 
less than 4 years old. Several attempts had been made over a 6-month period 
to bring these batteries to charge. They were finally condemned and sent to 
the shop where I work. I spot-checked the cells, determined that the batteries 
were mechanically sound and treated them with Battery AD-X2. The batteries 
came to full charge and are now back in the locomotive and giving trouble-free 
service. The batteries have a value of $700 and the cost of treating them with 
Battery AD-X2 was under $100. 

I am familiar with Circular Letter 302 published by the National Bureau of 
Standards and the pamphlet, Battery Compounds and Solutions, put out by the 
National Better Business Bureau. It is my opinion that these publications are 
definitely unfair to Pioneers, Inc., and to the public who would benefit by the 
use of the Battery AD-X2. 


Although I am employed as battery man at Stockton Annex, Naval Supply 
Base, Rough and Ready Island, Stockton, Calif., I make these statements as an 
individual and not as an employee of the Navy. 

I am not connected with Pioneers, Inc., in any way. However, I am inter- 
ested in promoting dissemination of correct information to the public and have 
heretofore made these statements at the request of Pioneers, Inc. 

I have no reason to change my mind concerning the effectiveness of 
Battery AD-X2 since sending this affidavit. 

Now, for detailed experience, Mr. Chairman, I would like to—— 

The Cuarrman. Mr. Rossell, before we get away from that affidavit, 
had anyone solicited you and asked you to write and to make this 
affidavit and send it to the Bureau of Standards laboratory ¢ 

Mr. Rosset. No, sir. 

The Cuarmman. You mean that neither Mr. Ritchie nor any sales- 
man of the product did, but the question had come to you because you 
had seen the pamphlet? 

Mr. Rosset. That is right. 

The Cuarman. You had read about the controversy, and you your- 
self being familiar with the battery, and you yourself having this 
experience with this large battery and its reaction after you had 
made the application of the AD-X2 COREE that was your convic- 
tion, and nobody had urged you to send this affidavit? 
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Mr. Rossetx. That is right. 

The CuarrMan. And you were then employed by the Navy? 

Mr. Rossewy. That is right. 

7 CrarrMAN. And you knew what the battery maintenance cost 
was? 

Mr. Rosset, That is right. 

The CuarrMan. And you just had a feeling that you could save not 
only in battery costs, but you could save the Government money in 
the time required to charge and change these batteries in the units 
that they were in use in? 

Mr. Rossetx. That is right. 

The Cuamman. Whether it was a locomotive or an automobile 
vehicle ? 

Mr. Rosseixi. That is right. 

The Cramman. And that was the reason? It came from your 
heart, in other words? 

Mr. Rossetx. It came from my heart. I feel very deeply. 

The Cuarrman. It came from your heart to send this affidavit ? 

Mr. Rosseiz. I feel very deeply about this. 

‘The CHarrmMan. You may proceed. 

Mr. Rosseui. Mr. Chairman, I would like to speak of the first bat- 
tery I treated, and some in the fire station and batteries in storage. 

Now, in October of 1948, Mr. Ritchie was brought to the shop by my 
supervisor, Mr. Mason, and was introduced to me. So, Mr. Ritchie 
told me his story, and I was very reluctant, because I had had a lot of 
experience in testing additives of different kinds, not mentioning any 
names. But, to me, battery additives were dynamite. I didn’t like 
them. The fact is, I was prejudiced. So I didn’t want to fool with 
them. 

But Mr. Mason is kind of a curious man. He wanted to know what 
would happen. He said, “Well, it ain’t going to cost us anything.” 
He said, “Let’s try it.” 

So I says, “O. K.” 

Now, here is the point that I want to bring out. At that time I was 
very unfair, because I went and got a little 80-ampere battery that was 
destined for the junkyard. I had set it out for scrap. So we disassem- 
bled the battery, looked it over, and both Mr. Ritchie and myself 
looked at it, and there were no defects of any kind. It was mechani- 
cally sound. So, as per instructions, I reassembled the battery, and, 
as per instructions, we treated it, and I put it on the line for 20 hours 
at a 5-ampere rate. 

In the meantime, Mr. Ritchie had gone back to Oakland. So at the 
time that I put it on the line I could only get a gravity of 1.200 on all 
3 cells. However, all 3 cells were 1.200. On the first charge, after 
20 hours, with the treatment of 2 cells with battery AD—XQ2, they were 
25 points higher than the cell that was untreated. 

The Cuarrman. In other words, there were three cells in that bat- 
tery? 

Mr. Rossexu. That is right. 

The Cuarrman. And you put AD-X2 in two cells? 

Mr. Rosseix. That is correct. 

The Caarrman. And you left one cell untreated ? 

Mr. Rosse.u. Untreated. 

The Cuarrman. Now, had you been instructed to do that ? 
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Mr. Rosseii. Mr. Ritchie instructed me to do that. 

The CuHarroman. I see. 

Mr. Rosseii. As a comparison. 

The Cuairman. So that you would get a reading from two cells 
treated and a reading from the third cell that was not treated ? 

Mr. Rosse. That is right. And I am only working with one bat- 
tery. 

The CuarrmMan. That is right. Now, you said that the two treated 
cells had a reading of what ? 

Mr. Rosset. Approximately 1.225 after a 20-hour charge at 5 amps. 

The Cuamman. What did the untreated cell read 

Mr. Rosset... Still 1.200. 

The CHamman. Still 1.200. You had 25 points higher on the 2 
treated cells? 

Mr. Rosseuw. Yes, sir; that is right. Now, what I did was take the 
battery and put it on discharge at a 10-amp rate. And I pulled all 
3 cells, then, down to around 1,150, 

The next day I put the battery back on charge, and the 2 cells that 
were treated came up to 1.275 this time. 

The Cuarrman. What was the reading on the untreated cell ? 

Mr. Rossetxi. The untreated cell was still 1.200. That is the last 
time I charged it on the line. I treated the other cell with the 
envelope of material that I had. 

Then, with my supervisor’s permission, I put that battery in my 

car, and I used the battery in my car for 3 weeks, thinking every night 
when I went out I was going to have to be pushed to ‘get home, or 
when I started out in the morning, I was going to have to be pushed 
to get to work. Now, that is the way I felt about it. But I didn’t 
have any trouble. So at the end of 3 weeks Mr. verge came back 
to the shop, and he asked me how the battery was doing. I said, “Well, 
so far it is doing O. K.” I said, “It is doing a good job.” 

He asked me where it was, and I told him. So we got hold of 
Mr. Swinford, who was the chief quarterman of public works in 
the automotive division, and Mr. Ege, Mr. Rempert, Mr. Mason, and 
myself, and we all went out to the car. So at Mr. Ritchie’s sugges- 
tion, I got into the car, and I stepped on the starter and, without 
the key on, I turned this engine, a V-8 engine in a Ford, for 131% 
minutes, with the lights burning on high beam. 

Now, if I tell you we were surprised, that is putting it mildly. But 
I still was not satisfied. I was wondering what this material was 
going to do to the plates, because I had had an experience before. I 
was wondering if it was going to soften the material up and let it 
drop out of the grids. 

So I took the battery back out of the car and took it back in the 
shop. In the meantime, Mr. Ritchie left me four more packages, 
and told me to test some more batteries with it. So during the test 
on these other four batteries, I followed the same procedure that I 
did on this one. In the meantime, I was giving this little battery, 
the first one that I had treated—I was giving it the works. Believe 
me, I was! What I did, every morning for 10 days I came into the 
shop. The first thing I did was to put. this little battery on charge 
at 35 amperes for 214 hours. Then I would take it off the charge, 
let it sit for 1 hour, and I would put it on the discharge at 50 amperes 
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until it was dead. And I did that every day for 10 days. And then 
I took the battery apart and looked at it. And I can say this, that 
there were no ill effects any place from the use of Battery AD-X2. 

The CHarrmMan. Mr. Rossell, how many batteries have you treated 
with the compound ¢ 

Mr. Rossety. Mr. Chairman, that is difficult to say. It would 
be like asking me how many cigarettes I smoked a year ago. I don’t 
really know. But it was well over 1,000 treatments. 

The CHarrman. You mean that you made well over 1,000 battery 
treatments ? 

Mr. Rosseti. That is right. Well, not necessarily 1,000 batteries; 
no. But what I mean is, I have used well over 1,000 treatments. 
Some batteries would take two packages, and your larger batteries 
will take more than that. But I have used well over 1,000 treatments. 

The Cuairman. Now, what type of batteries have you treated ? 

Mr. Rossetxi. The large percentage of my treatments were in bat- 
teries for automotive equipment. 

The Cuarrman. When did you first start using it? Was that in 
1949? 

Mr. Rosseti. Now, on the basis of this test that we made, my super- 
visor and his supervisors, in turn, through the proper channels, 
ordered Battery AD-X2. Now, it was sometime later in the winter, 
well, in the late fall or early winter of 1948, before we had any Bat- 
tery AD-X2 to treat batteries with. But when the AD-X2 came in, 
I treated all batteries in the shop, that is, all automotive batteries in 
the shop. 

The Carman. Did you have any other batteries besides auto- 
mobile batteries ? 

Mr. Rossetxt. Yes. We had some large industrial batteries, that is, 
in fork-lifts. But I did not treat these at that time. What we were 
interested in mainly was to stop so many battery changes in small 
batteries in automotive equipment and handling equipment on the 
base. And there were a lot of us working; and we were having battery 
trouble at that time. 

The Cuatrrman. How long would it take a man to change those bat- 
teries in the trucks and jeeps and all those vehicles that you had to 
use ¢ 

Mr. Rossetu. That is hard to say, but ordinarily a troubleshooter, 
as we call them—a man who goes out from the shop to the field when 
there is trouble—if he gets a call that they have a dead battery, from 
the time he leaves the shop and goes out and changes the battery and 
gets back, he has spent approximately a half-hour, depending on what 
part of the base he has to go to. 

The Cuarrman. And, then, whoever was waiting because of the 
failure of thé battery just added some additional man-hours lost 

Mr. Rosseti. That is true. 

The Cuarrman. And then you would have, of course, to bring the 
battery in and charge it up ? 

Mr. Rosset. That is right. 

The Cuarrman. And, of course, you have a little expense in the cost 
of charging the battery up. But when did you start using it in the 
larger batteries ? 

Mr. Rossetx. I never did use it—I only treated one large battery, 
just one, that we were having trouble with. 
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The Cuairman. What kind of battery? 

Mr. Rossexw. It was in a Yale fork-lift. 

The CHarrman. And how expensive was that battery ? 

Mr. Rosseii. That battery weighed approximately 3,000 pounds, 
and I was told by my supervisor that that battery would cost some- 
where in the neighborhood of $2,700. 

The Cuarrman. $2,700. Now, how old was that battery ? 

Mr. Rossetx. I think that it had been in use since 1945. Whether 

was a new battery when I first came there or not, I do not know. 

The Cuarrman. But it had been in use since 1945? 

Mr. Rosseix. That is right. 

The Cuarrman. And when did you treat it? 

Mr. Rossexu. In the spring of 1949. 

The CHamman. Spring, 1949. And what is the history? How 
long did it continue to operate ? 

Mr. Rosserz.. Well, in the spring of 1949; up until November of 
1949, the battery was still in operation. 

The Cuarrman. In November of 1949, the battery was still in 
operation ¢ 

Mr. Rossetx. And was doing a good job. 

The Cuarrman. And it was marked for discard at the time that you 
worked on it? 

Mr. Rossetx. It would not have been long until it would have been 
marked for discard, because we were having trouble with it. 

The Cuarrman. You mean it would not last throughout the day? 

Mr. Rossetz. That is right. 

The Carman. So they would charge it overnight and would start 

out in the day; but sometime in the afternoon the battery gave out? 

Mr. Rossretx. That is right. 

The CHarrMan. So that you would have the loss of time to get 
another unit there? 

Mr. Rossetx. That is true. 

The Cuarrman. Now why haven't you followed it since November 
of 1949? 

Mr. Rosseti. That is the other story. When I went to work at the 
base in 1945, I went to work as an automotive mechanic. In October 
of 1945, I was put in the battery shop, still with the automotive me- 
chanic’s rating, because there was no rating in the Navy at that 
time for a battery man. So in the last part of October 1949—did I 
say 1945? October 1945? 

The Cuatmrman. You first gave us a date of 1945, and then you gave 
us a date of the spring of 1949, and then the next date was November 
of 1949. 

Mr. Rossevt. Well, I meant—here is what I should have said. I was 
a little bit ahead of myself. In October of 1945 I wert to work in 
the battery shop as an automotive mechanic, and was put in the battery 
shop in charge of batteries, because at that time there was no rating 
in the Navy for battery man. 

In the last part of October of 1949 I got an RIF, reduction in force, 
so they immediately—the fight then was between the Civil Service 
Commission, or the Civil Service Commission rules and my supervisor. 
There wasn’t anything they could do about it, except try to get through 
a rating for a battery man, which they did. But I was asked to take 
a substantial cut in wages and still do the same work—that is the way 
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the order come through. I didn’t like it, and I resigned. In August 
of 1950 I came back to the Navy in the same i ag in the same 
en working there 


building, as an automotive mechanic, and I have 
since. 

The Caairman, But you lost track after 1949? 

Mr. Rosset. I lost track of this large battery. 

The Cuarrman. November of 1949? 

Mr. Rossexx. That is right. 

The Carman. So you have no history of whether this battery 
stayed on the line very long after that or not. But did that battery 
show any improvement from the time that you treated it in the spring 
of 1949 up until November of 1949? 

Mr. Rosseiu. That is right; it did, remarkable improvement. 

The CuHatrMan. It showed improvement? 

Mr. Rossetu. Yes, sir. 

The Cuarrman. In order to be certain that you did not misunder- 
stand my question about the affidavit—because you are sworn here, 
and we do not want to embarrass you in any manner—my question 
was, Had anyone asked you to prepare that affidavit? 

Mr. Rossexiu. No. 

The Cuatrman. You are not related to Mr. Ritchie? 

Mr. Rosseiu. In no way; no. 

The Cuarrman. And you have no interest in Mr. Ritchie’s 
business ¢ 

Mr. Rosseiu. No, sir. 

The Cuarrman. Did Mr. Ritchie urge you to prepare this affidavit 
to be sent to the Bureau of Standards? 

Mr. Rosset. No. He wrote a letter to me. 

The CuatrmMan. One reason I asked that question is that counsel 

as brought the affidavit to my attention, and I have a copy here, and 
this was dated September 19, 1949, wherein it is stated: 

I am not connected with Pioneers, Inc., in any way. However, I am inter- 
ested in promoting dissemination of correct information to the public and have, 
therefore, made these statements at the request of Pioneers, Inc. 

[ did not want this printed affidavit to conflict with your answer 
to me, vou see. 

Mr. Rosseii. Well, I see now what you mean. 

The Cuatrman,. Yes, sir. 

Mr. Forsyrue. Mr. Rossell, the chairman has given me permis- 
sion to ask you some questions. I just want to point out that we 
want to clear the record for you and for us and everybody who is 
here. Mr. Ritchie’s product was on the market, and you were aware 
of the document 504; that is correct, is it not ¢ 

Mr. Rossgeuu. No; not document 504; 302. 

Mr. Forsyrue. And Mr. Ritchie, being interested in his product, 
and the conflict with 302, requested you to write the affidavit sug- 
gesting your findings on AD-X2? 

Mr. Rosset. That is correct. 

Mr. Forsyrue. Did you make the affidavit before you had used 
AD-X2, or was your affidavit based upon your actual experience 
with AD-X2¢ 

Mr. Rosseixu. This affidavit is based on actual experience. 

Mr. Forsyrne. It was not then written before you had ever seen 
the product or used it yourself ? 
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Mr. Rosseiz. Oh, no. 

Mr. Forsyrne. Mr. Ritchie did not come around and say, “I have 
got a product, and you write Dr. Condon about it”; that is what I 
am getting at? 

Mr. Rossexx. No, sir; because, after all, as pointed out in this story, 
I told you I was very reluctant to use it. I was prejudiced; I didn’t 
like additives. 

Mr. Forsyrue. All right. Now, is it not true that you received a 
communication from the chairman of this committee requesting you 
to come here and testify in person ? 

Mr. Rossexu. That is true. 

Mr. Forsyrue. Is it not true that your commanding officer gave 
you full cooperation in coming here? 

Mr. Rossextx. That is true. 

Mr. Forsyrue. The statements that you are making here on the 
stand were not requested or written for you by Mr. Ritchie, but you 
are giving them as a private citizen from the knowledge that you have 
of AD-X2? 

Mr. Rosseix. That is true. 

Mr. Forsyrur. The only reason you came here is because Senator 
Thye wrote you a communication and requested your presence because 
you had knowledge of AD-X2? 

Mr. Rosset. That is true. 

Mr. Forsyrue. That is all. 

The CHarrman. Senator Hendrickson, do you want to ask any 
questions ¢ 

Senator Henprickson. I fear, Mr. Chairman, coming in late, as I 
did, any questions I might ask might be duplication. Has the witness 
testified as to the original contacts with Mr. Ritchie ? 

The Cuarrman. Yes, he has. 

Senator Henprickson. It is in the record ? 

The CHarrmMan. It is in the record ? 

Senator Henpricxson. How they met each other? 

The Cuarrman. That Mr. Ritchie came in and tried to sell the prod- 
uct, and he gave the history of his experience. 

Mr. Rossexx. No, he didn’t come in and try to sell the product. He 
came in and urged me to make a test on it. 

The Cuatrman. Anyway, Mr. Ritchie was present when that first 
battery was treated ¢ 

Mr. Rosseiu. That is true. 

Senator Henprickson. When this first battery was treated, Mr. 
Rossell, you said in your testimony, as I understood it, that you had 
been unfair to Mr. Ritchie; is that correct ¢ 

Mr. Rosse.u. I was unfair in this respect: That I realize now that, 
or realized later that, I was unfair at the time—as I say, I was preju- 
diced. I didn’t want any part of it, and Mr. Ritchie told me what the 
product would do, and I was going to attempt to prove the man wrong. 
That was my idea for pic king out the oldest 

Senator Henprickson. I assume that statement, because you were 
prejudiced, means that you went out of your way to try to prove that 
~ was wrong; is that what you mean ¢ 

Mr. Rosseix. That is true, very true. 

Senator Henprickson. I have no other questions. 
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The Cuatrrman. Have you any further statement you would like 
to make, Mr. Rossell ? 

Mr. Rosseiu. No, I don’t believe so. 

The Cuarrman,. Well, thank you. 

Let me say that there was no one subpenaed. We sent out invita- 
tions to all. We have issued no subpenas. They have volunteered— 
the military forces have permitted the men to come in. 

The next witness is Mr. Harrell. Is Mr. Harrell here? 

Mr. Harrell, raise your right hand. Do you swear that the testi- 
mony you are about to give pertaining to this matter before this com- 
mittee is the truth, the whole truth, and nothing but the truth, so help 
you God? 

Mr. Harrez, I do. 


TESTIMONY OF FREDERICK ATWOOD HARRELL, BATTERY SHOP 
OWNER, ARLINGTON, VA. 


The Caarrman. Mr. Harrell, will you tell us where you are em- 
ployed, by whom, and what your duties are? 

Mr. Harrevi. My name is Frederick Atwood Harrell. I am self- 
employed. I own a battery place at 3904 Wilson Boulevard, Arling- 
ton. 

The Cuarmrman. You are self-employed ? 

Mr. Harreu. Yes, sir. 

The Cuarrman. You run a battery service station ? 

Mr. Harretx. I do; I am the proprietor of it. 

The Cuatrman. All right. Then you may proceed to tell us when 
you first became interested in AD-X2—what year was it? 

Mr. Harretw. I like to start this way: In my business I rebuild and 
repair all of the serviceable batteries that I can get hold of. 

The Cuarrman, All the serviceable batteries ? 

Mr. Harret. That is right; that have been discarded. 

The Cuarrman, In other words, they are junked batteries ¢ 

Mr. Harrety, That is correct. 

The Cuarrman. Do you take and tear down several batteries and 
salvage the serviceable cells and rebuild batteries from that? 

Mr. Harrewy. I do; yes. 

The Cuarman. Then you resell them? 

Mr. Harreiy. That is so. 

The Cuarrman. At what price? 

Mr. Harrexy. It depends on whether it is an individual or to a used- 
car dealer. Most of my sales are to used-car dealers on that stuff. 

The Cuarrman. About how much do you get for it? 

Mr. Harrew. I get for a group 1 battery $7 exchange. 

The Cuarrman. $7 from an old dead battery ? 

Mr. Harre ty, That is right; I get $7 exchange. 

The Cuamman. In other words, the rebuilt battery that you trade 
to the used-car dealer, you get an old battery back ? 

Mr. Harrexyi. That is right. 

The CuHarmman. And he pays you $7? 

Mr, Harrewi. That is right. 

The CHatrman. Then you start overhauling the battery, taking 
the good parts out of it? 

Mr. Harrext. If it is worth it. 
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The Cuamman. And putting it back into another case ? 

Mr. Harrevi. Another case, or whatever is necessary. 

The Cuatrman. I see. That is how you proceed. 

When did you first get acquainted with the AD-X2 product ! 

Mr. Harrety. Well, all of my life I have had trouble with hard, 
sulfated plates in these batteries, and I have always hunted for some- 
thing to overcome that. 

The Cuarmman. How many years have you been in the battery 
business ? 

Mr. Harrety. I have been in the battery business for over 32 years. 

The Cuarrman. You have seen a few batteries? 

Mr. Harrevz. I have. I saw AD-X2 advertised in a trade maga- 
zine that I subscribed to. One paragraph in there stated that a well- 
built rebuilt battery treated with AD-X2 would go out and work 
like a new battery. Naturally, when I saw that I was interested. 
That was in the fall of 1951, around October, something like that. 

Well, I didn’t lose any time in getting hold of some AD-X2 after 
I saw that. I commenced trying it out on batteries that had hard, 
sulfated plates in them. ‘The plates responded to treatment. What 
I mean by that is that after treatment with AD-XQ2 the sulfate would 
be superior; it would be porous and soft, and it was an aid to me— 
it eliminated a lot of comebacks from these used-car lots. When you 
have a car standing on the lot for from 4 to 6 weeks, and you do not 
sell it, and you start it 2 or 3 times a week, the battery is going to run 
down. The dealer is going to bring it back to you or call you up about 
it, and he is going to want a battery replacement for his car. 

Well, since I started using AD- X2 I have eliminated that. I don’t 
have that trouble any more. 

The Cuarrman. Would you charge more for a treated battery? 

Mr. Harrext. No, I never charge more for treating a battery, just 
like I never say anything to them. I sell them a battery for a price. 

The CHairMan. ‘In other words, where you felt you were getting 
your money’s worth out of it was that you did not have the comeback. 

Mr. Harrecx. That is right. 

The CuarrmMan. You did not have the problem of furnishing them 
another battery. 

Mr. Harrety. That, and another thing, I have been able to salvage 
batteries that, before I started using AD-—X2, I had been discarding. 

I started experimenting with AD-X2 right after I received it, 
along in January and February and March in 1952. Then, I think 
it was May 1952, when Mr. Ritchie came over to my sho 

The CuarrmMan. Was that the first time you had met him? 

Mr. Harrety. Yes, sir. He asked me about AD-XQ2, what I thought 
about it, and so forth, after he found out I had been using it. I told 
him, and he said he wanted to make some experiments at the Bureau 
of Standards. He asked me if I would get him some batteries that 
were in proper condition for experimental purposes. He wanted some 
that were sulfated. 

I told him, yes, I would. He said he wanted about 30. Well, I 
started collecting these batteries; I got about half of them together, 
and then Mr. Ritchie told me that he didn’t want them. He said the 
Bureau was getting some batteries of their own, that they were going 
to make some tests with. 
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Around the Ist of June, the Bureau of Standards, with a truck- , 
driver and Mr. Snyder, sent about 20 big old batteries over to my 
place. I guess they were about this long—they were 12-volt bat- 
teries, paralleled into 6 volts. 

The CuatrMan. What were those big batteries used for? 

Mr. Harretzi. The only thing I ever saw them used for was for 
lighting plants out in the country about 20, 25 years ago; I never 
saw any on a starter or—— 

The Cuarrman. Used for what purpose ¢ 

Mr. Harretx. Lighting plants. 

The CuatrmMan. In other words, farm lighting plants ? 

Mr. Harret. That is correct. 

The CuatrmMan. Where they have a small generating unit and were 
driven by a gasoline engine? 

Mr. Harrevi. They were thick, heavy plates and, as I say, they were 
12 volts paralleled into 6 volts. I think that was for capacity. 

They wanted those batteries pulled down, inspected, and reas- 
sembled into 6-volt units. 

Well, I did it. It took about 3 days. Some of those batteries are 
around 5 or 6 years old, and the plates had expanded and swelled up 
in there, and we had quite a time in getting some of them out. In 
fact, there were 2 or 3 of them we couldn’t get out. None of those bat- 
teries were sulfated to the extent that they contained white crystals; 
in fact, two of the batteries I rejected as being unfit for a test because 
they had been recently charged and were in a charged condition at 
that time. But we did get about 15 or 16 of them that I assembled 
for these tests. 

Mr. Snyder, of the Bureau of Standards, was at my shop continu- 
ously while I was preparing these batteries for the tests, and while 
we were looking at them, and discussing them there one day I said, 
“Mr. Snyder, these plates are hard. When these batteries are put 
on charge and begin to take a charge you are going to have to draw 
off some of the acid if you treat them with AD-X2. If you don’t, 
they will get hot, and the acid will rise on them.” 

1 don’t know what was done. I was told that wasn’t done, and 
the acid did go way up above 1.300 specific gravity. 

I wasn’t permitted to see the tests or anything about them. After 
I got through with the batteries, I took them in my truck, carried 
them to the Bureau of Standards, hauled them off there on the floor. 
| asked Mr. Snyder if I could see those batteries treated with AD-X2 
and if I could see the tests and make comparisons. I thought by 
working in conjunction with some scientists there that I would learn 
something—I would find out something I didn’t know. 

Mr. Snyder advised me that I couldn’t see the batteries tested, be- 
cause I wouldn’t know anything about what cells were to be treated 
or anything; that the only one that would know anything about that 
was Dr. Astin. 

Well, it kind of hurt me a little bit, and I was disappointed, be- 
cause I had worked on those batteries hoping to find out something 
about them. I didn’t charge anything for the work, neither the 
Bureau of Standards, nor Mr. Ritchie. What I did was gratis. What 
I did want was to learn something more about batteries, how they 
worked, and so forth; but.there was nothing I could do about it. 
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They got through with their tests in about 5 or 6 days after that, 
and they called me back over there to pull the batteries down for 
visual inspections. 

I pulled the batteries up out of the cells, pushed them back down 
that day. The next day they came back for visual inspection. I went 
over there, and there were quite a number of people over there seated 
around tables, and all of them had reports about this size, and the 
plates were brought to us on a tray; each plate was broke off of a cell, 
and brought around on a tray, and you were supposed to write down 
your report on whether you thought it was treated with AD-X2 or 
not, and the density of it, and the color of it, and the general 
description. 

The Cuarrman. How many days, now, was this after the time that 
they got the batteries from you? 

Mr. Harre tt. I think it was about 5 days. 

The Cuarrman. About 5 days later? They had had the batteries 
5 days, and somewhere around the fifth day these batteries were torn 
down ? 

Mr. Harretn. They were pulled out again by me. 

The Cuatrman. You pulled them apart? 

Mr. Harretu. I did. 

The Cuarrman. You separated all the cells? 

Mr. Harretw. I didn’t separate the cells; they did it there; they 
separated the cells. 

The Cuarrman. In other words, all you did was to open up the case 
so that these cells could be lifted out? 

Mr. Harrett. I cut the connectors. 

The CuarrMan. Yes. 

Mr. Harrevy. Took the compound away from around the cells, the 
sealing compound, lifted them up and put them back down. 

The Cuatrman. But they were free? 

Mr. Harretit. They were free; that is correct. 

The Cuarmman. In the case? 

Mr. Harrety. That is correct. 

The Cuarrman. After you had done that, then you did not see 
them again until they were brought in on a tray? 

Mr. Harrevy. That is right; and that was the next day. 

The Cuarrman. That would be the sixth day? 

Mr. Harrett. That is right. 

The Cuarrman. And then all of those that were supposed to be 
experts and scientists, and so forth, were going to try to determine 
what change had taken place in the plate? 

Mr. Harrewz. That is right. 

The Cuarrman. What was your opinion? 

Mr. Harrewz. I never could find out. I asked them for a check 
report on my findings there, because I wanted to compare my report 
with what they treated. I also asked them for a report on the whole 
thing, the results of their findings, but they never gave it to me. 

Senator Henprickson. Mr. Chairman, may I ask a question ? 

The Cuarrman. Senator Hendrickson. 

Senator Henprickson. Where was this test made? 

Mr. Harretu. It was in the Bureau of Standards, so far as I know; 
I wasn’t present. 

The Cuarrman. But they had the batteries 5 days? 
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Mr. Harretw. Yes, sir. 

The Cuarrman. Whatever they did in that period of 5 days you are 
not familiar with? 

Mr. Harretu. I don’t know. 

The Cuatrrman. YOu do not know? 

Mr. Harretu. No, sir. 

The Cuatrrman. What part of a cell did you look at when it was 
on the tray in front of you? 

Mr. Harrety. Positive and negative plates, we looked at both, and 
those batteries were completely destroyed, too. 

The Carman. What do you mean, they were completely de- 
stroyed ¢ 

Mr. Harrewz. All the plates were broke off at the shoulders and 
when they got through with them punching and gouging on them, they 
were dumped over into a barrel. 

The Cuarrman. In other words, when they dissected these cells, 
took the plates, the positive and negative plates, apart, they natu- 
rally would have to saw the segments or cut them, or something. 

Mr. Harreci. Well, no, you can take them apart whole. You 
can take them apart—they will slip right in—they slp in right like 
fingers. 

The Cuatrman. Yes, I know that. 

Mr. Harretu. But they didn’t do that. 

The CuarrMan. But one series were connected above? 

Mr. Harrety. They were cut off. 

The Cuamman. That is what I am getting at. You can separate 
them. 

Mr. Harreww. Yes. 

The Cuarrman. You can separate the separators that are inside, 
from the others, but they have all got to be connected, otherwise you 
have not got a battery. 

Mr. Harrewtzi. That is correct. 

The Cuatrman. They were all separated ? 

Mr. Harreti. They were separated and cut off from the shoulders. 

The Cuarrman. Do you have any difficulty when you separate them, 
and do you use a hacksaw or something to cut them, and is that apt 
to injure them ¢ 

Mr. Harretx. That is the finish of it. 

The Cuatrman. I know it is the finish, but I mean 

Mr. Harrett. You can’t put that battery back together any more. 

The Cuatrman. I am aware of that. But are you apt to crack 
them while you are going through the process of cutting them apart, 
is what I am getting at. 

Mr. Harreiy. You are liable to shake some of the material out of 
the grid. 

The Cuarmman. Yes. 

Mr. Harretzi. You will do that. 

The Cuatrrman. What you refer to, the grid, is the wire network 
that is in there, and then the other is the lead, which is fastened to 
that grid or that wiring? That is all that you had before you, one of 
these separated cells that the testers were going to look at to determine 
whether there was any change in it or to give their opinion about it? 

Mr. Harrexy. That is correct; that is all I was permitted to see or 
to note. 
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The Cuarrman. What was your opinion? 

Mr. Harrewy. I could never find out. Some of the plates there 
that did look better than others—they were all in codes, and I wrote 
down under the code which I thought was the best, but I couldn’t find 
out anything further than that. 

The Cuarrman. These were old batteries when they came to you 
for the purpose of getting them ready for the Bureau of Standards to 
test ? 

Mr. Harrewy. I wouldn’t say I rebuilt them. I pulled them down 
for inspection. 

The Cuamman. Yes; but they were old batteries? 

Mr. Harreti. They were. 

The CuHarrman. You say that two batteries were in such deteriorated 
condition that you couldn’t even put them in condition ? 

Mr. Harrett. I couldn’t even pull them out of the case; they were 
expanded so that you couldn’t pull them out. 

The CHarrMANn. Were those batteries used ? 

Mr. Harreti. They weren’t used at all, those two. 

The Cuairman. The other batteries that you did service were the 
ones that were used in the test. 

Mr. Harrety. That was part of the same lot; yes. 

The CuHatrman. This was in what year? 

Mr. Harrerx. June 1952. 

The Cuarrman. June of 1952? 

Mr. Harrety. Yes, sir. 

The Cuarman. All right. Go ahead and tell us what else you 
want to. 

Mr. Harreryi. Well, on that test I wanted to be permitted to see 
the capacity test, the voltage test, and the hydrometer readings, but 
I was not permitted to see any of it, so I don’t know—it is a perfect 
blank so far as I am concerned. 

I was permitted to look at the plates after they were torn to pieces. 
Now I have heard that those batteries were tested again 6 months 
after that, but that is impossible. They were destroyed in my presence. 

The CuarrMan. Those batteries were destroyed ¢ 

Mr. Harrevit. They were. 

The Cuarrman. No man could ever have reassembled them no mat- 
ter what kind of an expert he was? 

Mr. Harretu. No, sir. Once those necks have been torn off, those 
shoulders off of an old battery you can’t put it back together, you can’t 
fuse it back. 

The CuHatmrman. You said that after they got through inspecting 
them on the trays they were dumped in a barrel ¢ 

Mr. Harretx. They were dumped into a barrel. 

The Cuamman. Do you want to tell us anything else? 

Mr. Harrevn, Well, that is about all that I ean tell you about that. 
But now there has been some discussion here about testing, laboratory 
tests, and field tests. 

In my opinion, a field test is the only practical test for anything, 
that is, performance, because a battery that you test in a laboratory, 
or in a shop, is only the first step. Tests aren't any good in shops or 
laboratories. The only test, in my opinion, as to w ‘hether the battery 
you sell is good or not is whether it does a good job for the man who 
has paid for it. 
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I am running tests on batteries in some of the biggest fleets in this 
vicinity. 

‘The CuHarrMAN. You have been in the battery business 32 years, and 
you handle quite a few batteries in a year? 

Mr. Harreww. Yes, sir; I have. 

‘The CuarrMan. About how many batteries do you handle? 

Mr. Harreti. A year? 

The CHarrman, Yes. 

Mr. Harrevu, Around 6,000. 

‘The CuarrMan. You handle as many as 6,000? 

Mr. Harrety. Yes, but they are not all repair jobs. My repair jobs 
will run around 2,000 a year. 

The CuarrMAn. Your repair jobs. Are you treating all of these 
batteries now ¢ 

Mr. Harretx. No, sir; I don’t treat all of them. 

The Cuarman. Why don’t you? 

Mr. Harret, Well, for the first thing, it runs my expense, it runs 
my costs, higher. 

The CuairMan. But you told us that you had less returns, 

Mr. Harrett. I do, but I treat only the ones that need it, that are 
necessary. The ones that have hard and sulfated plates in them are 
the ones that I treat. 

The Cuarrman. In other words, you do not treat a battery that 
has not the hard, sulfated plates? 

Mr. Harrewy. In my repair work. 

The Cuarrman. You do not? 

Mr. Harretx. Yes; I do in my repair work. 

The Cuaiman. Let us get this straight. Do you treat a battery 
where you know that the plates are hard from sulfation, and you 
know that if you send that battery out it will come right back ? 

Mr. Harrewu. Yes, I do. 

The CHairmMan. You treat that battery ¢ 

Mr. Harrewi, Yes, sir. 

The CuarrMan. If you get a battery that is in fairly good condi- 
tion, and you do not anticipate any trouble immediately, then you 
send that out without treating it? 

Mr. Harreww. I do. 

The Cuarrman. Because you do not expect that you will get it re- 
turned right away ? 

Mr. Harreww. That is right. 

The Cuarrman. And your only concern is to get it in the hands of 
the dealer long enough to get rid of the second-hand car? 

Mr. Harretx. I guarantee the battery as long as he guarantees the 
car. 

The Cuamman. And both of you are only interested in getting 
it into the hands of the purchaser ¢ 

Mr. Harrett. That is right. 

The Cuatrman. Then, after that, neither one of you has too much 
concern ¢ 

Mr. Harreu. If he guarantees the car for 6 months, I stand behind 
the battery for 6 months. : 

The Cuairman. I see. But if you get a battery that is in poor con- 
dition and you know it is not going to go out and do anything, that is 
the one you put the AD-X2 in? 
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Mr. Harretu. Yes, sir. 

The Cuarrman. In order to break down the sulfation ? 

Mr. Harretx. That is right. 

The Cuarrman. Do you have to tear that battery to pieces in order 
to get that reading on the plate—to determine whether that plate is 
too highly sulfated to go out and do a job or not? 

Mr. Harnett. I tear all of them down. 

The Cuarrman. You tear all batteries down? 

Mr. Harrett. All batteries that I send out like that are rebuilt or 
repaired ; I pull them. 

The Cuatrman. How long does it take you to pull a battery down? 

Mr. Harrett. In the afternoon—we work in a bunch—we can pull 
about 12 in about 2 hours in the afternoon. 

The Cuamman. You can pull the segments out of a battery case— 
you can do about 12 of them in a couple of hours? 

Mr. Harre.y. Twelve in a couple of hours. 

The Cuairman. I see. Then you take them all—— 

Mr. Harrewi. We take all of them. 

The Cuamman. If these batteries do not show a high stage of sulfa- 
tion, you just put them back together and seal them up, charge them, 
and they go out? 

Mr. Harretu. That is correct. 

The Cuarrman. If you get a battery, on the other hand, that shows 
a very high sulfation, and you know that it is going to give you trouble, 
you put the AD-X2 powder in? 

Mr. Harrewy. That is correct; I do. 

The Cuamman. Then how many batteries do you treat in the course 
of a month’s operation ¢ 

Mr. Harretu. I have been treating batteries now for about 18 
months. 

The Cuatrman. For about 18 months? Do you get any returns 
from those that are treated when they go out to the dealer? 

Mr. Harrerx. At first I didn’t keep records, 

The Cuamman. I see. 

Mr. Harrevt. Because I wasn’t interested in it that much. I didn’t 
think that I was going to become involved in it at all, as I am now. 
I thought that, well, if you did a job it softens up the plates and 
everything, that is all that is necessary, and I would just let it go on 
out. But in June I started keeping records, June of last year. 

The Cuarmrman. June of what year? 

Mr. Harrewy. June of 1952. 

The CHarrmMan. 1952? 

Mr. Harreri. Yes, sir. I started keeping records, and I started 
dating the batteries and stamping the cells that I treated with AD-X2. 

The Cuamman. And that material is so soft that you can just take 
a number punch and just simply punch the number right into it? 

Mr. Harrevn. That is right. I have stencils, both letters and 
numbers. 

The Cuarrman. So, in that way you have a positive identification, 
the same as a brand on an anvil? 

Mr. Harrey. I certainly do. 

The Cuarman, What has been your experience? 

Mr. Harrewt. I have not had any of them come back yet. 

The Cuarmman. You mean you have had no comebacks ? 
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Mr. Harreiu. I have had no comeback since last June. 

The Cuarrman. June of 1952? 

Mr. Harrewy. That is correct. 

The Cuarrman. Of those that you treated with the AD-X2? 

Mr. Harrevt. That is right. 

The CuHarrman. What have you had with those that were not 
treated with AD-—X2¢ 

Mr. Harre.u. Those that are not treated with AD-X2, I have not 
had a lot of comebacks. I have had some comebacks—but my come- 
backs, I rate them according to how I sell them, and to whom I sell 
them, and what I get for the battery. Some people just want a bat- 
tery to trade a car in with. They want a cheap battery. 

Now, you take the Good Humor Ice Cream Co., they want a battery 
for the season. I give them a battery and guarantee that battery for 
the season. If it fails during that season I replace it at no cost. 

Last year I didn’t get interested enough in it to make experiments 
with Good Humor during the season, but this year I did. I furnished 
them their batteries in February. They are installed in those trucks, 
and they get them ready around the first of March, as soon as the 
weather starts warming, and they put them out. Last year I didn't 
get into it, as I say, but this year I treated a lot of their batteries and 
stamped them, so when I get them back this fall when they get through 
with them, then I can determine—— 

The CHarrMan. Then you will get your full reading? 

Mr. Harrewz. Then I can get my full reading. 

The Cuarrman. How many batteries have you treated since a 
year ago when you started keeping a very close record ¢ 

Mr. Harreti. Maybe 600 or 700. 

The Cuamman. Six or seven hundred ? 

Mr. Harrevt. Yes, sir. 

The Cuatrman. Are you interested in Mr. Ritchie’s business in 
any manner ¢ 

Mr. Harretz. Absolutely not. 

The Cuarrman. You do not sell the product to any other dealers? 

Mr. Harreun, No, sir. 

The Cuatrman. Or any other producers? 

Mr. Harrety. I don’t manufacture it. I am not a distributor. I 
don’t sell it. I don’t advertise it for sale, and never have. I am a 
user, a consumer. 

The Cuamman. You are just using it in your own shop? 

Mr. Harrety. I am using it in my own business. 

The CuatrmMan. Do you intend to continue using it? 

Mr. Harre.z. I certainly do, 

The Cuarrman. Would it be a mistake if a Government agency de- 
nied the public the right to have this product ? 

Mr. Harrewn. It certainly would. 

The Cuatrman. Did Mr. Ritchie ever urge you to write a testi- 
monial ¢ 

Mr. Harrexy. No, sir; he certainly has not. 

The Cuarrman. He has never asked you to prepare a testimonial 
statement ? 

Mr. Harreww. No, sir; he certainly has not. I wrote a letter to 
several newspapers and it was published, but Mr. Ritchie had noth- 
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ing to do with it. In fact, I think he was in California when I did it. 
I did it on my own initiative. 

The CuarrMan. Just because of your experience? 

Mr. Harrecy. Just because I wanted the facts brought out in this 
case that never had been brought out, and I never did see any other 
wav for them to get out. 

The Cuarrman. You do not care what anybody may say about the 
product, you yourself know what it is doing for you? — 

Mr. Harreti. I know what it is. 

The Cuatrman. And you intend to use it? 

Mr. Harrect. I know what it is doing, and I certainly intend to 
use it. 

The Cratrman. Those are the only questions I have. Do you have 
any questions ? 

Mr. Harreti. They talk about fooling the people with it. I never 
have been able to fool anvbody with a battery, whether it was treated 
with AD-X2 or not. All I have ever sold that weren’t any good were 
either brought back to me for a refund or for another battery. I don’t 
know how you can fool anybody with a battery. 

The CHatrMan. No; because when a battery is dead, it is dead. 

Mr. Harrews.. That is right. 

The Cuarrmman. And there is nothing deader than a dead battery. 

Mr. Harretzi. I have some of the biggest accounts in this area: 
Good Humor is one, and they are pretty tough on batteries. T think 
I have the biggest account, which is Starrett Operating Service. 

The Crarrman. Just give us for the record the battery accounts 
that vou have. 

Mr. Harrety. T can’t give them all to you because TI can’t remember 
them all. T do have a list of them, though. The Starrett Operating 
Service is the biggest; they have around 475 trucks. I do all of their 
battery work. 

The CHarrMan. Have you put AD-—X2 in those batteries? 

Mr. Harreiy. Yes, sir; I certainly have. 

The Cuarrman. You put AD—X@2 in all of those batteries? 

Mr. Harrety. Not all of them; enough to run tests on, because they 
have never requested AD-XQ2. 

The CuarrMan. But you personally have done it ? 

Mr. Harrerx. I have done it. 

The Crarrman. You have stamped the batteries so that you can 
check it for a test? 

Mr. Harrect. That is right. 

The Cratrman. And they pay you for the services, so there is no 
object in your treating their batteries, because it would just lessen 
the amount of service that vou would be giving them ? 

Mr. Harrety. That is right. 

The CrHamrman. But you have put in some and you have checked 
the batteries so that you can take a reading and determine whether 
it has AD-X2 any,time you want to? 

Mr. Harrery. I can. As TI said to you previously. T started testing 
these commercial accounts in June because at first T didn’t think much 
of AD-X2. I never thought much of any additive. I have been test- 
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ing additives all my life, and had never before found any that were 
any good. But around September I began to keep rec ords, and I 
started to put them in these various fleet ace counts. 

The CHarrMAN. Who are the other accounts that you have? 

Mr. Harrey. Starrett Oper rating Service is one; Good Humor Ice 
Cream Co.; Jack & Jill Ice Cream Co.; Holmes Bakery; Alexandria 
Dairy. Now, on those accounts I am running tests. 

The Crarman. Normally, those trucks would require a great deal 
of battery service ? 

Mr. Harretyt. They certainly do. 

The CHarrMan. Because that is a stop from house to house, which 
sa start and a stop, and it is definitely hard on a battery. 

Mr. Harretx. I selected these accounts because they are hard on 
batteries. Starrett Operating Service rents trucks to nearly every- 
body; all kinds of deliveries. They have a lot of trouble. I talked 
with Mr. Zimmerman over there, it’s been about 2 weeks ago, and he 
tells me that his battery bills are less, and he is having less trouble 
now than he has had im the last 5 years. 

The CuatrMan. You mean in performance ? 

Mr. Harrenz. That is right. 

The Cuamman. There is not the failure in the field in these oper- 
ations ¢ 

Mr. Harrety. That is right; their service calls are not as many, 
and their battery bills are less. 

The Cuarrman. Have you anything further you wish to say? We 
are going to try to reach the next witness before we go to lunch, 

Mr. Harrewt, I think that just about covers ev erything. 

The CuHatrman. Thank you. 

Counsel has one question. 

Mr. Forsyrue. In your 32 years of battery experience have you 
ever tried any other additives or common solution of epsom salts and 
glauber salts, and if so, did they give the same results in your opinion 
as this particular product that we are discussing ? 

Mr. Harrett. I have tried every battery additive that I have ever 
run across, and I have never found one that had any merits yet, ex- 
cept AD-XQ2. 

Mr. ForsyrHe. Have you tried just plain epsom salts and glauber 
salts, too? 

Mr. Harretu. No, sir; I have not. 

Mr. Forsyrue. But you have tried every other additive? 

Mr. Harretu. I have tried all the other additives, every one of 
them. 

The CHarrman. Does it make any difference to you what is in it ? 

Mr. Harreti. It doesn’t make any difference whether it is epsom 
salts, glauber salts, or plain old table salt, just so it does the job and 
it works. 

The CHarrman. Thank you, sir. 

The next witness is Mr. Norman Goodwin. 

Do you swear that the testimony you are about to give pertaining 
to the matter now before this committee is the truth, the whole truth, 
and nothing but the truth, so help you God ? 

Mr. Goopwrn. I do, sir. 
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TESTIMONY OF NORMAN GOODWIN, PRESIDENT, GUARANTEED 
BATTERIES, INC., BOSTON, MASS. 


The Cuamman. Mr. Goodwin, we have heard your name mentioned 
from time to time around here in the last few lon but for the sake 
of the record, will you proceed to tell us who you are, what your 
business is, and your experience. 

Mr. Goopwin. My name is Norman Goodwin, and I am president 
of Guaranteed Batteries, Inc., Boston, distributors of Battery AD- 
X2; and Rusco Products Co., Boston, an automotive-parts jobber, 
which I have operated for the past 19 years. I also have been active 
in industry associations and societies. 

The Cuamman. You may be seated, if you desire, sir. 

Mr. Goopwin. Yes, sir. 

Before I begin, I wish to clarify a situation about which there 
seems to be some doubt: that is, when batteries are treated with Bat- 
tery AD—X2, there is no service work connected with these what- 
soever. It is only necessary to dissolve this material into the battery 
electrolyte while the battery is on charge, either in or out of the 
equipment; it is not necessary to take the battery apart to install 
Battery AD-X2, and I wanted to tell you about that. There seemed 
to be some doubt about that. 

Also, I have two pieces of evidence which I would like to see in- 
corporated. 

In view of the fact that both Senators Humphrey and Smathers 
have used words taken out of context from an article Jess M. Ritchie 
wrote in the July issue of Cars magazine, I feel it is only fair to ask 
the committee to place the entire story as it appears in the current 
issue of Cars in the record of this investigation. 

The Caarmrman. How lengthy an article is it? 

Mr. Goopwin. It is the recent article that has just appeared. 

The Cuarrman. Is it a page or more? 

Mr. Goopwin. Yes. Well, here is the article. Where they made 
reference, they have used words out of context, and if the whole 
article is here it could be made a part of the record. 

The Cuarrman. It will be made a part of the record. I am trying 
to hold the record down so that it does not cost too much. 

Mr. Goopwin. I will leave that entirely to you, Mr. Chairman. 

The Cuarrman. If it is not over 3 or 4 pages, why, I think the 
record can carry it. I am just trying to keep this record from costing 
too much. 

(The document referred to, a reprint from the July 1953 issue of 
Cars, follows:) 

My Battie ror Batrery AD-X2 


(By Jess M. Ritchie as told to Harry Kursh) 


Scandal rocked Washington recently when the head of the 
National Bureau of Standards was asked to resign. Here’s the 
exclusive behind-the-scenes story of the fight for recognition of the 
battery powder which caused all the trouble. 


In early 1947, I moved into a dingy little shop in Oakland, Calif., in order to 
try to find a way to bring dead batteries back to life and extend the life expect- 
ancy of new batteries. I knew that such a discovery would be a blessing to 
millions of motorists and save enormous sums of money every year for American 
industry. The world of science and commerce would hail such a discovery and 
welcome me with open arms, I thought. 
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Well, before the year was out I found what I had been looking for and labeled 
it Battery AD-X2. 

But instead of lavish praise, I ran into an incredible storm of violent condem- 
nation from official and public institutions and an almost impenetrable wall of 
appalling scientific indifference. Before I was finally vindicated, I went broke 
twice, brought about sensational revelations of possible major scandals involving 
millions of dollars in losses to American consumers, started congressional investi- 
gations, and became the No. 1 cause for the unprecedented request for the resig- 
nation of the Director of the National Bureau of Standards, one of the most 
honored scientific institutions of its kind in the world. 

I found myself dueling with a network of activity designed to conceal the 
truth about Battery AD-X2. My colleagues, the company I organized, and 
myself were called political string-pulling frauds by a major columnist. But I 
refused to take it lying down. I was only a small-business man, having never 
invented or discovered anything before in my life, but I rolled up my sleeves and 
went in swinging. 

Was it all worth it? 

Consider the facts. In the automotive field alone, batteries are a growing 
headache. Last year, an AAA survey revealed that the No. 1 road-call head- 
ache was batteries. More than 10,837,000 motorists—an all-time high—reported 
battery breakdowns. For servicing and restoring batteries, the Nation, accord- 
ing to authoritative estimates, pays a bill ranging well into the billions. I 
make, and can prove through scientific tests and sworn affidavits, these claims: 

1. Battery AD-—X2, when used to treat a new battery, will extend its normal 
life expectancy from 2 to 3 times. For example, if through actual experience 
you know that the battery in your car will have to be discarded in about 16 
months, your next new battery could be made to last from 16 to 32 months 
longer if you treat it when new with AD—X2. 

2. Even if your battery is up to 12 months old, in a hard rubber case and has 
not been abnormally abused, an AD-—X2 treatment will give it added life. 

3. If you’ve got a dead but mechanically sound battery—in other words, one 
which cannot be made to take a charge normally but is otherwise undamaged 
physically—you can restore it to a long and useful life with a proper AD-X2 
treatment. 

My introduction to the battery problem came the hard way. In the spring of 
1946, I was one of the men in charge of an $80 million construction project for 
the United States Army Engineers in the Philippines. Working in constant heat 
and humidity, battery trouble on trucks and heavy equipment plagued me every 
inch of the way. Getting new batteries became a growing, heart-breaking 
problem. Yet all around me were acres and acres of brand new batteries piled 
on beaches that were to have been the jumping off points for the World War II 
assault against the Japanese mainland. After prolonged exposure to the sun, 
the batteries had become about as useful as flat tires. Not one of them would 
take a charge. 

But once, years before, I had seen a fellow squeeze a lemon in a battery that 
was supposed to have been dead and it brought the battery back to life long 
enough to be of some use. I had no lemons. But I did have lots of limes and 
plenty of willing hands. I lined up batteries in the workshops and kept a small 
army of men busy squeezing lime juice into the dead batteries and with a rapid 
change program got enough use out of them to keep my machines going on 
schedule. I not only saved countless thousands of dollars in lost time, but kept 
Uncle Sam from getting slapped with a fat bill for new batteries. 

When I came back to California early in 1947, I was only 37 but in prewar 
business ventures I had saved enough money to keep me comfortable for a long 
time. I was going to retire and concentrate on my favorite pastimes—hunting 
and enjoying family life with a wonderful wife and four growing children. 

But I was haunted by the battery problem that had almost licked me in the 
Philippines. Couldn’t anything be done about it? I found myself asking lots 
of people and reading just about anything I could get my hands on concerning 
lead-acid storage batteries. Everywhere I turned, I kept getting one answer— 
impossible. All such batteries have a normal life span, after which they break 
down and there’s nothing you can do about it. You've got to live with it, they 
told me. 

There’s something ubout the word impossible that stirs me to action. I moved 
into a spot that used to be part of an old furniture store and went out and bought 
up junked batteries. Then, I set to work tearing them down, putting them to- 
gether, blending, and filling them with all sorts of chemicals, charging them and 
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discharging them until I thought I had tried just about every trick in the books. 
The deeper I got intu it, the harder it was for me to get out of it. One thing I 
learned quickly—I had a lot to learn about batteries. 

One night, I was going through the encyclopedia and ran into Lewis and Ran- 
dall’s work on electrolytic action. A check showed that Dr. Randall still lived in 
Berkeley. Now, I figured I would stop knocking my head against a stone wall. 
Dr. Randall, it turned out, was professor emeritus of chemistry at the University 
of California and was widely recognized as one of the world’s outstanding author- 
ities on electrolytic action. I wrote to Dr. Randall explaining what I was trying 
to do. 

Two weeks later, Dr. Randall called me on the telephone. We made a date to 
have lunch. jut, we got so involved in talking about batteries that we never 
got around to eating and I probably never would have gotten home that night 
had not my wife called later to remind me that I had a home, too. 

The dream of extending the useful life of batteries was an old one with Dr. 
Randall. He told me that he had once had some problems with lead-acid stor- 
age batteries on submarines during World War I and always hoped that some 
day he'd get a chance to investigate the problem. Before I left that night, Dr. 
Randall agreed to work as my consultant at a fee of $100 a day for every day we 
were together in my shop or his laboratory. 

Dr. Randall dug into libraries and came up with mountains of books and liter- 
ature on the subject. Meanwhile, I moved into another shop at 2411 Grove 
Street in Oakland, the present site of our plant. I bought close to 2,000 batteries, 
which we tore down to study in the shop and Dr. Randall's laboratory. 

We experimented mostly with two groups of chemicals, sodium and magnesium 
sulfates, to which we added traces of other chemicals. We knew from past expe- 
rience and scientific records that these chemicals when used as battery “dopes” 
or additives, would work. But only for a short time. Then the batteries would 
break down and become utterly worthless. We added minute traces of other 
chemicals to our mixtures and from April to October 1947, I often worked all 
night. We ran through more than 1,600 different chemical blends. On a long 
bench in a single row, we always had at least 56 batteries in glass-enclosed cases 
under observation. Behind the bench we used neon-tube lighting and in front 
of the bench we mounted a microscope on a rail, so that we could walk up and 
down inspecting any battery instantly. 

One night, near exhaustion, I began processing a fresh batch of chemicals. 
Then I forgot all about it for 4 days. When I suddenly remembered it, I thought 
the chemical blend was ruined and wanted to throw it out. But Dr. Randall 
thought it would be a pity to waste the blend and suggested that we try it anyway. 
Oddly enough, the chemicals that had been accidentally processed began giving 
us results entirely different from anything we had used up to that point— 
sensational results. 

We grew more tense with each passing hour and stepped up our testing. All 
that Dr. Randall could say was “Amazing! Amazing!” Fortunately, we had 
been keeping accurate notes on everything and we had exact details of that acci- 
dentally processed batch of chemicals. 

Till this day, it is that process that remains the key to battery AD-—X2. 
Instead of getting out a patent, I decided to hang onto the discovery by keeping 
the exact process a secret. And it is still a secret that can be found only in 
two places—my head, and a safety deposit vault somewhere in California. 

Although some industrial batteries are enormous and cost thousands of dollars, 
many of us are familiar with the most common type—a little black box tightly 
strapped into a metal frame under the auto hood. The box is filled with a series 
of positive and negative lead plates and an acid-water mixture called electrolyte. 
When the battery is in discharge operation, the electrolyte combines with the 
lead plates to create electricity by chemistry. 

As the electricity is used, the acid combines with the lead plates and converts 
the lead to lead sulfate. This dilutes the electrolyte and is the same as if you 
were using up the battery by pouring the acid out. But if you recharge or shoot 
electricity into the battery, as the generator of your auto does when the motor 
is turning over, you reverse the process, reconverting the lead sulfate to lead and 
restoring the vital acid to the electrolyte. 

Thus, theoretically at least, a mechanically sound lead-acid storage battery 
could be used indefinitely if it were properly cared for. 

Then why do storage batteries break down? 

There are a number of reasons: physical damage, poor handling, and negli- 
gence. But one of the most serious causes is a chemical phenomenon known 
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as sulfation. Most experts estimate that sulfation dooms, either directly or 
indirectly, at least 70 percent of all lead-acid storage batteries in use each year. 

When your battery gets sulfated, it’s like getting a case of hardening of the 
arteries. The lead sulfate forms in the lead plates and hardens. As it con- 
tinues to harden and spread, it eventually fills the lead plates with a sulfate so 
tough that the electrolyte cannot react with the paste in the lead plate itself to 
maintain the chemical process of creating electricity. Likewise, the hardened 
sulfate resists conversion back to lead and acid when the battery is recharged. 

If half the lead plates are sulfated, it’s the same as if you were using a battery 
half the size. You may not then get enough juice to start your car. You need 
a higher and more constant charge of electricity to get through the sulfated 
area on the lead plates to bring the battery back to its normal capacity. But 
when the damage from sulfation is sufficient, as is often the case, you dump your 
battery in the nearest garbage can. 

We found that AD-X2 would not only extend the useful life of a battery by 
holding back sulfation, but it would also bring dead batteries back to life by 
attacking the sulfation, helping to restore the lead plates back to their originally 
soft, sponge-like state and permitting the batteries to be recharged. 

Late in 1947, I began the first move in my campaign to further improve the 
effectiveness of AD-X2 and get it on the market. I personally went around to 
all sorts of companies where the cost of maintaining batteries was a major item 
in the operation of fleets of cars, trucks, and power equipment. 

I got my first typical reaction from the battery shop foreman at the United 
States Army’s Benicia Arsenal in California. “I’ve seen all kinds of battery 
dopes” he almost sneered. “I’ve been handling batteries for 28 years and I’ve 
never yet seen a dope that would work.” 

I then went to a colonel in the arsenal and told him what Dr. Randall and I 
had accomplished. We offered a deal—to give the Battery AD-X2 treatment 
to any batteries they would select at no cost to the Government. A lieutenant 
colonel accompanied me to the battery shop and treated four batteries. 

They had sulfated out so badly that they couldn’t possibly be recharged. One 
of the batteries had been on the charging line for 17 days. It wouldn’t take a 
charge, so nobody paid any attention to it and just left it there. Normally, such 
a battery would have been beyond hope even with AD-X2. But all four batteries 
were brought back to life, including that one. 

“M’boy,” the battery foreman said, scratching his head, “I guess you've got 
something there. But how long will these batteries last?” 

I had to admit I didn’t know. So he put one of the treated batteries into a 
weapons carrier and every morning ran the battery down. He kept this up for 
90 days. Then, he pulled the battery apart, inspected it and conceded that 
Battery AD-X2 worked. After that, the arsenal put in orders for enough AD-X2 
to eventually treat 2,500 batteries that ordinarily would have ended up in the 
junk heap. Some of these very same batteries are still in use at this writing 
5 years later. 

As business continued to roll in, I made plans to organize nationwide distribu- 
tion. I actually believed that the world would come begging for AD-X2. 

But in the spring of 1948, strange things began to happen. By word of mouth 
and by letters of friends, I learned that a pamphlet called Letter Circular 302. 
published by the National Bureau of Standards was being widely circulated 
among battery users. Letter Circular 302 was actually written in 1931 and was 
a blanket condemnation of all battery additives. It was spread around in such 
a way as to give our customers and potential customers the impression that 
Battery AD-X2 was a phony. 

We were, naturally, indignant. But we assumed an innocent mistake had 
been made and we wrote to the National Bureau of Standards and told them 
that we had developed a new and better battery additive. Contrary to the usual 
findings, we said, AD-X2 was obtaining amazing results and was already saving 
major industrial accounts huge sums of money in battery maintenance cost. 

Months went by and we got no answer. Meanwhile, we were plagued by 
inquiries from our customers and confronted with almost insurmountable skep- 
ticism from prospective customers. We were already beginning to get an inkling 
that starting a new business with a revolutionary new product was a tough 
proposition. 

There’s no law that says you can’t start a new business. But there are laws 
administered by the Federal Trade Commission and the Post Office Department 
that prevent you from advertising and using the mails for your product if your 
advertising claims are false and misleading. Whenever there is a doubt about 
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any product, the entire Government network relies on advice from scientists at 
the National Bureau of Standards. So, we could only wait for their decision. 

Finally, in July 1948, we got a letter from Dr. George Wood Vinal of the Bureau 
of Standards. lt was a strange reply, apologizing for the delay and skirting 
entirely the main issue in our letter. 

Dr. Randall then followed this up with a new 14-page letter, in which he gave 
an exact description of the results being obtained with Battery AD—X2 and back- 
ing up each point with references to documented, scientific literature, except for 
the explanation for the lack of shedding in a treated AD-X2 battery which he 
could not explain, Nevertheless, he pointed out, we did not have the shedding 
normally expected from the salts. Surely the Bureau of Standards could not 
ignore the claims made by a man who had dozens of scientific papers on chemistry 
published by the American Chemical Society. 

In his next reply, Dr. Vinal came back with the same song and dance we 
were to get from the National Bureau of Standards for the next 5 years—that 
the sodium and magnesium sulfates in AD-X2 were the same chemicals con- 
tained in hundreds of other tested additives and that for years these have never 
been known to work, so why bother with new tests. A letter to Dr. BE. U. Condon, 
then Director of the National Bureau of Standards, brought a reply that simply 
repeated what Dr. Vinal had been saying. 

Oddly enough, on top of this, when Dr. Randall submitted a scientific paper 
at a meeting of the American Chemical Society in California it seemed as if 
everyone had already formed preconceived opinions about Battery AD-X2 and 
the society failed to publish Dr. Randall’s paper. Even, Chemical Engineering 
and News, official publication for the American Chemical Society, gave space 
to statements against all battery additives by the National Bureau of Standards 
virtually ignoring the work of Dr. Randall, one of their most respected members. 

The scientific world crashed at Dr. Randall’s feet. He became the object of 
bitter and virulent criticism. He was accused from all sides of writing, not a 
scientific report, but an advertisement for AD-—X2, just because he had served 
as a paid consultant to me. If money and money alone affects scientists that 
way, how suspect must be the untold thousands of researchers who are now 
employed in the laboratories of big business at five-figure salaries and permitted 
at the same time to retain paid teaching posts with colleges and universities 
from coast to coast? 

Then came a new blow in the form of a pamphlet called Battery Compounds 
and Solutions. It was published by the National Better Business Bureau in 
New York and was enjoying a boom circulation in the battery market. This, 
too, was being circulated quietly by persons who refused to identify themselves. 
As it turned out, the new pamphlet was nothing more than a hand-me-down of 
Letter Circular 302. 

I couldn't understand the link between the National Bureau of Standards and 
the National Better Business Bureau. I was always under the impression that 
the better business bureau did their investigating and published the truth, with- 
out prejudice and without regard to big or little business influences. The 
National Better Business Bureau took the position that what was good enough 
for the National Bureau of Standards was good enough for them. 

The position was all the more difficult to understand when we learned that on 
February 21, 1949, the Oakland Better Business Bureau, over the signature of 
General Manager Jack A. Harris, had sent out a confidential memorandum to 
all bureau managers. 

In it Mr. Harris described how he had conducted a personal investigation and 
had directly interviewed not only experts, but some of our major customers, 
with each making a signed statement testifying to the value of AD—X2 and the 
accuracy of their own field tests. Mr. Harris concluded that Pioneers, Inc., 
was being given unfair treatment as a result of the ancient Letter Circular 302 
and the inexplicable reluctance of the National Bureau of Standards to conduct 
an up-to-date, unbiased test of AD-X2. 

With seemingly everybody lined up against us, we were getting nowhere in 
a hurry and losing money fast. By May 1949, I was broke and had to pay off 
Dr. Randall with the worthless stock in Pioneers, Inc. The fact that he was 
still willing to accept the stock, however, was encouraging. There were other 
signs of encouragement, too. Our established customers, who already included 
the San Francisco Port of Embarkation, stuck with us and an old friend of con- 
struction days, William H. Hager, came around and asked to get into the fight. 

“You're nuts, Bill,” I said. “We’re going downhill. Haven’t got a red cent to 
pay you with. 
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“Anything you’re willing to fight this hard for and sink all your money into,” 
said Bill earnestly, “is good enough for me.” Bill joined us as an executive 
vice president. 

Of course we had been trying all along before we went broke the first time to 
get independent tests by nationally recognized laboratories. This proved im- 
possible, perhaps because the laboratories which had a reputation in the battery 
field were all closely tied in with the industry. By this time we had already 
unsuccessfully tried Government laboratories other than the NBS such as the 
Navy, Army Ordnance, and Signal Corps. 

So, we went to our old customers who had used thousands of packages of Bat- 
tery AD-X2. These included Henry Kaisers’ Permanente Cement Co., as well 
as many other large construction and industrial outfits and a number of battery 
shop foremen and superintendents in Army and Navy installations. We got 
affidavits from them. These statements showed that Battery AD-—X2 had some- 
what better than doubled the life expectancy of treated batteries and had cut 
their battery costs in half as well as saved them from making a lot of what they 
considered normal battery changing for supplementary charging. These affi- 
davits were addressed to Dr. E. U. Condon, then Director of the National Bureau 
of Standards, with additional copies directed to the National Better Business 
Bureau. But none of these affidavits were ever acknowledged in any way by the 
National Bureau of Standards. 

In March 1950, a major calamity shook Pioneers, Inc., and all of us personally, 
when Dr. Randall died of a heart attack at the age of 62. It was his scientific 
genius that had been spearheading the fight with the Bureau of Standards and 
now we had lost both Dr. Randall and his invaluable help. I managed to round 
up enough money to buy back Dr. Randall’s stock so that his estate would have 
cash instead of paper. 

We kept going, nevertheless, by pulling one of the most sensational stunts ever 
attempted in-the battery industry. We bought up thousands of old, useless bat- 
teries, put them through the AD-X2 treatment, and sold them as second-hand 
batteries with complete, 1-year money-back guaranties. Not only was this a 
better guaranty than the industry was offering for new batteries, but we did not 
prorate the guaranty, as the entire industry does when a faulty new battery is 
returned. We took out insurance to back us up. 

We did a thriving business and plunged back into the fight to win nationwide 
acceptance for Battery AD-X2. 

From that point on we kept up a running battle in which all our enemies 
seemed to rely on statements from the National Bureau of Standards for the 
barrage against Battery AD-X2. The battle took up most of our time and cost 
us more than $250,000. 

Our first big break came in December 1950. It began with a visit from George 
A. W. Boehm, science editor of Newsweek. Mr. Boehm, a young, affable, former 
staff member of the American Chemical Society with an inquisitive mind, told me 
that back in 1948 he had met Dr. Randall at the time Dr. Randall was being 
criticized by the society for his support of AD~X2. 

Mr. Boehm was brutally frank. He made it clear that he was after a story 
that would expose Pioneers, Inc. I answered all his questions as best I could 
and opened my files to him. He made a note of the name of every major cus- 
tomer. Then he went around and did his own investigating. 

On December 11, 1950, he reported facts that were highly favorable to AD-X2, 
referring to his interviews with such men as Alexis I. Mei, dean of arts and sci- 
ences at the University of San Francisco, where practically useless batteries in 
the physics department had been restored with AD—X2. 

This was the break we had been waiting for. The day after his report appeared, 
my office phone didn’t stop ringing for a moment. We were flooded with requests 
for information and samples from businessmen all over the country. I got 
out of a sick bed (having had 24 teeth extracted the previous day) to man the 
phone. Soon we had received more than 8,000 letters from just about every State 
in the Union. 

Apparently, however, it opened more than one pair of eyes. In less than a 
month the Bureau of Standards was out with a new revised circular on battery 
additives. This one was under the joint authorship of Dr. George Wood Vinal 
and Mr. Paul L. Howard and was officially listed as Letter Circular 504. It was 
another sweeping condemnation of all battery additives, claiming that it was 
based on new tests but left people in the dark as to whether it included an actual 
test on Battery AD-X2. The Bureau of Standards, as will be shown later, many 
times implied that AD—X2 was included in their tests mentioned in Letter Cir- 
cular 504. 
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Although the chemical analysis of the materials reported on in Letter Circular 
504 were all different from each other, none of the chemicals tested agreed with 
the known analysis of Battery AD—¥.2. This is very interesting, since it was later 
claimed that two of the batteries tested were treated with Battery AD-X2. Yet 
the analyses showed that no 2 chemicals used in the test batteries in Letter Circu- 
lar 504 were alike. 

Had it not been for this circular, I would have been sitting pretty. The year 
1951 ended with my business showing a 4,000 percent increase over 1950 and a 
national distributing system set up throughout most of the United States and 
eastern Canada. 

But by the beginning of 1952, business began dropping off to the level of 1949, 
when I was only getting started—just too much National Bureau of Standards 
and National Better Business Bureau for us. Once again we were going broke. 

After Dr. Allen V. Astin took over as Director of the National Bureau of 
Standards, I wrote him pointing out that there had been three statements given 
out concerning Letter Circular 504, condemning all battery additives, and that 
these releases together with Battery Compounds and Solutions circulated by the 
National Better Business Bureau, quoting the National Bureau of Standards and 
condemning our product by name, were ruining our business. Inasmuch as Dr. 
Astin was the new Director, we thought that he would change this unfair situa- 
tion. He replied to the effect that there had actually been four releases of this 
nature and that they had been caused by our own activities. He further stated 
“we would like to stress again that it is the established policy of the National 
Bureau of Standards neither to approve nor condemn any specific proprietary 
product.” This was on January 21, 1952. 

Early in 1952 I was hit with a post office notice that hearings of fraud charges 
against us were going to get under way. I knew this had to be my last-ditch 
stand against Washington. So, I flew there with my wife and we set up battle 
headquarters in a 3-room furnished flat, where we unloaded all our files, docu- 
ments, scientific testimony, and sworn affidavits from AD-X2 users. 

We did what any citizen with a grievance would do. With my distributors 
behind me, we wrote to Members of Congress. We asked for only one thing— 
a complete investigation of prejudice at the National Bureau of Standards and a 
fair test of AD—X2. 

Enough pressure was put on Dr. Astin to get what we thought would be a 
clearcut test of AD-X2. I insisted that it be tested atccording to the same 
standards by which it had been tested by other scientists. If AD-X2 failed then, 
I would concede defeat. No product can succeed unless it offers honest value 
and I knew we were giving honest value or the same people would not have been 
giving us repeat-business year after year. 

The test was run. But the Bureau of Standards refused, except in 1 or 2 
minor instances, to permit me to observe. In fact, they altered 10 of the test 
conditions and went ahead in violation of the agreement to follow my conditions. 
As I expected, the results were unfavorable to AD-X2 and they were publicized 
by the National Bureau of Standards as though I had actually approved all 
conditions for the test. Our test procedure was, and is, no more than good 
battery practice. 

Another very interesting thing ahout this test was that the National Bureau 
of Standards admitted 30 mathematical errors in the report although the report 
only consisted of 27 pages of double-spaced mimeographed sheets. 

Fortunately, it didn’t end there. The Senate Small Business Committee, then 
under the chairmanship of Senator John Sparkman, got its hands on the contro- 
versy and decided to end it once and for all. 

Senator Sparkman requested Maj. Gen. J. A. Lester, commanding officer of 
the San Francisco port of embarkation in California to report to him the results 
of the base’s experience with AD—X2 treatment of 158 marine batteries. On Sep- 
tember 28, 1952, in answering a list of 12 questions submitted by Senator Spark- 
man, General Lester reported that as of then, 72 percent of the batteries treated 
with AD-X2 were still in service or stored in a serviceable condition.” The 
other 28 percent had been removed from seervice due to “operation failure,” but 
there were no known failures of treated batteries due to sulfation. The 
treatments had been made in 1949. 

The committee further determined from the National Bureau of Standards, the 
National Better Business Bureau in New York City, and the Oakland and San 
Francisco Better Business Bureaus (we had been selling the product in both of 
the latter cities all these years) that none of these agencies had ever received 
a complaint from a user of the product. 
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Then the Senate committee moved with dispatch and requested an unprec- 
edented independent test under the supervision of the world-renowned Massa- 
chusetts Institute of Technology. 

| knew this was going to be the final shot in the war over AD-X2. No private 
institution enjoys a more revered reputation for unbiased scientific honesty. 
MIT agreed, at the request of the Senate committee, to conduct the tests as a 
public service and at no cost whatsoever to the Government. 

On September 29, 1952, a meeting was held at the Nattional Bureau of 
Standards, at which Dr. Astin agreed that the Bureau could participate in a test 
outside of the Bureau and that he would like to see such a test run with National 
Bureau of Standards personnel participating. As it was suggested that this 
might be done at Massachusetts Institute of Technology, he agreed that the 
bureau would furnish that institution the number of batteries to be tested which 
would satisfy the Bureau. 

Later the National Bureau of Standards failed to do this and when they were 
notified by the Senate Small Business Committee that the test was ready to go 
at MIT, the Bureau refused to participate—without any explanation. So the 
test went on. 

The MIT tests themselves were carried out by Dr. Harold C. Weber, D. Sc., 
professor of chemical engineering, author of Thermodynamics for Chemical 
Engineers. Dr. James A. Beattie, Ph. D., professor of physical chemistry at MIT, 
coauthor of Beattie-Bridgman Equation, collaborated with Dr. Weber on a portion 
of the tests. Statistical analysis on the test were done by Prof. Proctor Wads- 
worth, mathematics department of MIT, assisted by Dr. James G. Bryan, Ph. D. 

The findings in regard to Battery AD—X2 in these tests were briefly as follows: 
1. Higher capacity. 2. Decrease in sediment (less battery mud). 3. Gas passed 
n finer bubbles. 4. Softer negative plates. 5. Less water used. 6. Lower tem- 
peratures. 7. Higher hydrometer readings (the increase being greater than could 
be attributed to treating material added). 8. Higher conductivity of electrolyte. 

Since the MIT tests were run to establish facts only, no conclusions were given 
by MIT on the results of the test. Dr. Keith J. Laidler of Catholic University, a 
nan who had once been retained by Pioneers, Inc., in the spring of 1952 as a con- 
sultant, and who was now working for the Senate committee as consultant with- 
out pay, was asked by the committee to evaluate the documented evidence which 
the Senate committee's investigation had compiled on the product. This included 
S controlled tests, 6 uncontrolled tests, many sworn affidavits and letters of 
testimony covering the use of thousands of treatment packages of the product 
over a 5-year period. The MIT tests were included in this material. 

Dr. Laidler’s conclusion, after evaluating this mass of evidence, was “they 
demonstrate beyond reasonable doubt that this material [AD—X2] is in fact val- 

able, and give complete support to the claim of the manufacturer. They also 
show additional desirable effects not specifically claimed by the manufacturer.” 

On the morning of December 18, 1952, the Senate committee released its report 
in a detailed 5,000-word document which vindicated us completely. 

How could the Bureau of Standards have been so wrong? 

In his concluding remarks on the Senate report, Dr. Laidler covered the ques- 
tion this way: 

“Our present concern is how the Bureau could dare to make such grave errors. 
Several of the Bureau staff working on the tests are men of considerable scientific 
distinction. All are experienced with batteries. Vinal and Howard, indeed, the 
authors of Circular 504, have now left the Bureau and are employed by battery 
companies. It seems to the writer to be possible that it is this very close associa- 
tion with batteries that has made these workers suspicious of new advances in 
the field. 

“When one has worked for many years with the same type of equipment one 
comes to think that no improvements in it are possible. We all have a strong 
streak of conservatism and resist any change. These scientists had worked with 
batteries for so long that the possibility of any improvement in them was incon- 
ceivable. They, themselves, in fact, would have thought of any improvements if 
any were possible. How preposterous that Ritchie, not even a scientist. let alone 
a Ph. D., could develop anything that the pundits had not thought of before!’ 

The Bureau of Standards was given a copy of the MIT tests. Then on February 
10, 1953, in a 17-page epistle, they reached two momentous conclusions: 1. They 
could duplicate part of the MIT tests with the same results. 2. The MIT tests 
had nothing to do with the normal operation of a battery, 

Boy—that did it! 

For 5 years the Bureaw had been telling us that if the material was doing so 
much good in battery operations it should at least be able to show some effect in 
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a laboratory test. Now they were saying in effect that they would not accept 
field tests because they were not run in the laboratory and they wouldn’t accept 
laboratory tests because they were not run in the field. 

Meantime, Sinclair Weeks had been appointed Secretary of Commerce. Here 
occurred one of the quirks which helps the little man to realize that God never 
really forgets him. Mr. Weeks had formerly been on the board of directors for 
both the United Carr Fastener Corp., and Gillette Safety Razor Co. in Boston. 
About a year and a half prior to this time, our distributor in Boston had con- 
vinced both these outfits to try our product. Both organizations were now steady 
users of Battery AD-X2. In fact, Weeks later stated that one of these companies 
had treated with Battery AD-X2 a $1,350 industrial battery which would no 
longer function and that the battery was still working 13 months later. 

A number of our distributors found out about this and started writing to 
various officials in Washington. We realized that the National Bureau of Stand- 
ards was still all powerful but we thought that by bringing the situation to the 
attention of the new administration, the matter would shortly be completely re- 
solved. What we didn’t know was that the letters which were being written to 
the top officials were not being seen by them at all. In the meantime, I sat waiting 
in Washington for the good word. 

I got the word—and there was nothing good about it! 

Bill Hager, our vice president, called from Oakland, Calif. “Jess,” he said 
frantically, “we’re in trouble. I just got word from the Postmaster General that 
all our incoming mail will be stamped fraudulent and returned to the sender. 
This goes into effect immediately—we're ruined.” 

“Not so fast, Bill,” I shot back, “this is the last straw. Remember, the harder 
you're hit, the harder you have a right to hit back.” 

In the rush of things, I had neglected to keep up with an earlier Post Office 
hearing and we had been found guilty by default. Later, we filed a correction of 
default and two applications to reopen the case. 

When Bill called me, they had thrown out our application for correction of 
default, refused both of our applications to reopen the case and issued the fraud 
order, effective immediately. So, you can see what Bill meant when he said, 
“We're ruined.” 

I hung up the phone after talking to Bill, grabbed my wife, who is also my 
secretary, and really got going. 

The first move was to see Mr. Blake O'Connor, staff member of the Senate 
Small Business Committee. He recognized the situation as a grave one and 
contacted Senator Edward J. Thye, the new chairman of the committee. Senator 
Thye went on a standby basis and I contacted an attorney—Kahl K. Spriggs, of 
the law firm of Ellis, Houghton & Ellis. I have never in my life seen any man 
catch on to a technical problem as quickly 2s Kahl Spriggs. With both of us 
dictating to the same secretary, in 2 hours’ time we turned out a memo to the 
Postmaster General in which Mr. Spriggs pointed out that by no stretch of the 
imagination, in his opinion, could our case be considered a matter for a fraud 
action by the Postmaster General. My wife and I then left for Senator Thye’s 
office with the document. In the meantime, Senator Thye had written a letter 
to go with the document pointing out that the situation was a ruinous one for us. 

Blake O’Connor, who had been waiting with Senator Thye, delivered the two 
documents late Friday night, February 27, to Postmaster General Summerfield 
at his home on Connecticut Avenue. It was the beginning of a mad scramble 
which ended Monday night, March 2, with the Postmaster General suspending 
indefinitely the fraud order. This was done at the written request of the Secre- 
tary of Commerce and concurred in by the Attorney General. 

Our mail was delivered that afternoon by special carrier. Every piece of it 
had been stamped “fraudulent.” But due to the action outlined above not a 
single piece of mail had been returned to the sender. 

By this time things were beginning to roll. At last top officials recognized 
the situation. In short order, Dr. Allen V. Astin was asked to submit his resig- 
nation. He did but was later asked to remain in his job temporarily. 

On March 31, before the Senate Small Business Committee, Secretary of Com- 
merce Weeks explained that his key reason for dissatisfaction with Dr. Astin 
was the handling of the Battery AD—X2 case by the Bureau of Standards. The 
Secretary further testified that the “manufacturer had had independent tests 
made (of Battery AD~X2) by the United States Testing Co.. of Hoboken, N. J.. 
controlled field tests extending over a period of 362 days. These tests rendered 
credible the experience reported by consumers. * * * 

“* * * the National Bureau of Standards has not been sufficiently objective 
because they discounted entirely the play of the market place and have placed 





BATTERY AD—X2 491 


themselves in a vulnerable position by discussing the nature and scope of the 
prospective reports with the very people who might not want to see the additive 
remain on the market.” 

Secretary Weeks has been criticized on the basis that his method of action was 
motivated by political reasons. But Dr. Astin, like Secretary Weeks, is a regis- 
tered Republican; also, Secretary Weeks has been attacked because he is a 
businessman and not a scientist—but I happen to know that he had the counsel 
of the best scientific brains prior to taking his action. Finally, Mr. Weeks has 
been criticized for not having the interest of the consumer at heart. But, after 
all, Battery AD-X2 can be expected to save the average car owner a minimum 
of $20 for an investment of only $3. 

I still don’t know whether or not I face clear sailing ahead. As of this writing 
it looks like there may be plenty of fireworks coming up. But I am sure that 
I will now get a square shake from Washington and that the true facts will be 
open for the American car public to see and interpret. I still wonder how many 
other small-business men, especially those eager to introduce new products to the 
American people, have been buried under an avalanche of Government bureauc- 
racy and official innuendo, 

But this much I do hope: I am going to be able to set up my California business 
in a nationwide scale and bring to the motoring public, industry, and Govern- 
ment the most revolutionary money saving improvement in many decades. 

However, my deepest satisfaction will not be a financial one. I’m proud to 
have been able to pioneer a trail over which many other small-business men may 
now follow against what once seemed to be insurmountable odds. 

Take a small hammer to a big rock and it makes no difference how big the 
nick or how small the hammer—just pound long enough in the right place and 
the rock will break. But be sure you’ve got the truth on your side. 

Mr. Goopwin. I have a letter from the Department of the Navy 
which is addressed to me, dated April 5, 1951, informing me that the 

sureau of Aeronautics of the Navy could not use Battery AD-X2 
because of Circular 504, which they sent to me. 

The CratrMan. How much business had you had with the Bureau of 
Aeronautics before? 

Mr. Goopwin. I hadn’t had any. 

The Cuatrman. You had none, but you were trying to sell them? 

Mr. Goopwin. I was trying to sell them. 

The Cuarrman. You were trying to sell them an order and they 
said because of the bulletin put out by the Bureau of Standards 
they could not buy ¢ 

Mr. Goopwtn. If you would care to, I would like to have that 
included. 

The Cuarrman. You may read it into the record. 

Mr. Goopwtn. Here it is: 

DEPARTMENT OF THE Navy, 
SUREAU OF AERONAUTICS, 
Washington, D. C., April 5, 1951. 
GUARANTEED BATTERIES, INC., 
75 North Beacon Street., Watertown, Mass. 

GENTLEMEN: Your letter of March 15, 1951, stated that your company supplied 
AD-X2, manufactured by Pioneers, Ine. ° 

The attached pamphiet,! published by the National Bureau of Standards, 
furnishes evidence that battery additives are of no practical value to the battery. 
Similar tests and results have been experienced by the Bureau of Ships and the 
Signal Corps. 

As a result of these tests, AD-X2 is not permitted in any batteries installed 
in naval aircraft. 

Sincerely yours, 
E. C. Brest, Colonel, USMC, 
Deputy Director, Electrical Division, _ 
By Direction of the Chief of Bureau. 

‘National Bureau of Standards Circular 504, referred to, appears elsewhere in the 

record, p. 518. 
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The Cuatrman. But, of course, you have attached to that letter 
that bulletin of the Bureau of Standards and, of course, that document 
(National Bureau of Standards Circular 504) is already in the 
record. 

Mr. Goopwin. Now, if I may be permitted, I would like to read 
my testimony. 

The Cuairman. You are permitted to proceed in any manner that 
you wish. 

Mr. Goopwin. Before taking over the distribution of the AD—X2 
in the New England area, I flew to Oakland, Calif., and thoroughly 
investigated Battery AD-X2, calling on several large users, who were 
enthusiastic. 

I also called on Battery AD-X2 competitors and found out how 
they feared that AD—X2 would cut down their battery business. 

In the belief that I could establish a business which would render 
a most beneficial service to the battery-using public, I purchased 
$13,200 worth of AD-X2 for cash, formed Guaranteed Batteri ies, Inc., 
a Massachusetts corporation, and then the roof fell in when we started 
to feel the effects of the Bureau of Standards Circular 504 denounc- 
ing all battery additives as being worthless, which was issued just 
about that time. 

I got into this picture just at the time when our competition started 
to circularize this Circular 504 in quantity. 

The Cuairman. Who was your competition ? 

Mr. Goopwin. The battery manufacturers, the manufacturers and 
dealers or people who were selling batteries. 

The circular appeared miraculously from nowhere, and it was 
shown by all our competitors, which you will see as the testimony 
oes. 

I got into this picture just at the time when our competition started 
to circularize this Circular 504 in quantity. No matter how we tried 
to sell our product we were always confronted with these circulars 
which damned our product, along with all the other battery additives, 
as being spurious and of no value. 

To date, I personally, Guaranteed Batteries, Inc., and Rusco Prod- 
ucts Co., which is the automotive-parts company that I am connected 
with, have lost in the past 24% years in excess of $40,000, 

This loss is comprised of actual cash loss, in addition to actual 
loss of business suffered by Rusco Products Co., because of loss of my 
services. 

This is an extremely conservative estimate. In addition, we had 
five subdistributors located in New Bedford, Hartford, Worcester, 
Lynn, and Quincy, Mass. 

The amount of their losses, both in actual cash and loss of income 
were they in other employment, is probably greater than our loss. 
These subdistributors are all now out of business; they just couldn’t 
make out against this overwhelmingly unfair competition which had 
been directly caused by the United States Bureau of Standards which 
issued Circular 504 condemning all battery additives. 

The Caiman. Mr. Goodwin, did you have a period where you 
were selling the product before the circular came out ? 

Mr. Goopwin. No; the circular came out—the date is on the cir- 
cular here—January 10,1951. That was just the time our corporation 
was being formed. 
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The Cuarrman. Well, the reason I asked the question, in order that 
this record may be absolutely clear, I wondered whether you based 
your loss on some previous figures or whether you based your loss 
on the anticipated business ? 

Mr. Goopwin. No. The breakdown in the loss is $28,000 cash, and 
$12,000 by Rusco Products Co. 

The Cuarrman. How did you figure that loss if you did not have a 
history that you could refer back to? 

Mr. Goopwin. Well, we had a corporation. Our corporation was 
capitalized, and with capital paid in and leans, made at the time a 
total of $31,500, Of that amount right now I doubt if the net assets 
of the company are over $5,000. That I calla cash loss. 

The Cuairman. You had anticipated a business that never ma- 
terialized ? 

Mr. Goopwin. That is very definitely so. 

The Cuarrman. I am having a little difficulty myself in determin- 
ing what you lost, and I want to be fair. 

Mr. Goopwiy. That is right. 

The Cuarrman. If the other members of the committee were here 
they could ask you those questions. 

Mr. Goopwin. You go right ahead. 

The CuarkMan. But they are not here. In order to make the record 
clear, you had no history of business sales ? 

Mr. Goopwin. No, that is right. 

The Cuamman. Then, all you are basing your loss on is the busi- 
ness that you had anticipated. 

Mr. Goopwin. No, sir; that is not right. 


The Cuamman. That is what I want to get clear in the record. How 
do you figure your loss and on what do you base it ¢ 

Mr. Goopwin. The actual amount of money that has been spent to 
keep the cor pereaen in existence in the past 214 years plus additional 


money that has been supplied by Rusco Products when they had to 
pay my salary when Guaranteed Batteries was not able to pay it, 
plus a lot of business I would have gotten for Rusco, business in the 
automotive-parts business had my services been toward getting that 
business. 

The Cuairman, Toward making sales of the compound ¢ 

Mr. Goopwin. No. You see, 1 “have an automotive- -parts jobbing 
business, Rusco Products Co., and, of course, my services from that 
company have been entirely disconnected because when we formed 
this Guaranteed Batteries I was president of that company, and my 
entire services were claimed by that company. Therefore, my other 
business naturally suffered a loss from business which I would have 
brought in. W hen I mentioned $12,000 that is extremely conservative. 

The Cuarrman. If you were permitted—if you did not have this 
bulletin out condemning the product—you know that you could go 
into a business establishment and say, “I can guarantee you an ex- 
tended life of your battery if you permit me to treat it,” is that what 
you say ? 

Mr. Goopw1n. Well, I could do that, yes; and I could talk to the 
person and he would buy the material if it was just on a competitive 
basis like anything else, like he would buy clutch facings, brakes, or 
anything else in the automotive business, you see. But when. this 

ircular 504, put out by the Bureau of Standards says that it is ab- 
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solutely of no use, and every one of your competitors is passing 
that out 

The Cuarrman. You could not sell a brake lining if the Bureau of 
Standards put out a pamphlet that described your brake lining as 
being absolutely worthless. 

Mr. Goopwin. That is very definitely the case. 

The Crarrman. The same applies to the compound 

Mr. Goopwry. That is right. 

The Cramman. With that positive statement of the Bureau of 
Standards; it just forecloses any opportunity of your sales organiza- 
tion going into the field and selling the product. 

Mr. Goopwin. That is right. 

The Cuamman. That is where you get your loss from? 

Mr. Goopwrin. That is so. 

The Cuarrman. Now, then, you have made some sales, though? 

Mr. Goopwin. Yes. Iam very pleased to feel that I have been able 
to make sales in spite of this opposition. 

The Cuarrman. Those sales were made in what manner? 

Mr. Goopwin. By my efforts to go out and interest these people. 
My testimony as I go along will tell it. 

The Cuarrman, All right, proceed with your testimony. 

Mr. Goopwin. This is an untenable situation when a governmental 
bureau which is in being for the benefit of the country and its citizens, 
sets itself up as a tribunal to condemn products in a sweeping man- 
ner, and because of the influence and prestige of this Bureau, new 
products are suppressed and material aid given to the new product’s 
competitors. 

Battery additives have, in the past, had an unsavory reputation, 
and with cause, because up to the time Battery AD-—X2 entered the 
picture, I have no knowledge of a successful battery additive. One 
wonders, that, should there actually have been one, it could never 
have survived this unfair competition, and so withered on the vine. 

However, in this day of scientific progress, is it too much to expect 
that battery chemistry can be improved? The Bureau of Standards 
would have us believe that such is the case. 

In view of the actual field experience with Battery AD-X2, which 
has been piled up in all parts of the country, it is absurd that the Bu- 
reau of Standards, with their inadequate laboratory tests, would even 
dare to ignore the excellent results obtained from the wealth of field 
experience over a period of years, results which have saved large and 
small companies many hundreds of dollars, and demonstrated its 

value to increase both the efficiency and longevity of lead-acid 
batteries. 

Scientists and scientific institutions agree that final results are 
obtained in the field, and that when laboratory experiments corro- 
borate these field results they are of value. 

With the adamant position which the Bureau of Standards has 
maintained all along, Saminsing field experience as of no value, one is 
lead to wonder just what might be in back of it all; just what has been 
the reason. In the light of ‘the above, the Bureau's position is unten- 
able, and should stand investigation. 

Now, industrial batteries represent large investments, some run- 
ning into thousands of dollars, and are usually i in the hands of capable 
engineers. Most of these engineers realize that battery life and 
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efficiency could stand considerable improvement, and many would 
like to use AD-X2. But, let us examine their position in the light 
of the Bureau of Standards’ attitude, the distribution of their Cir- 
cular 504, and the fact that the battery manufacturers use this as 
a basis for voiding all guaranties on batteries they would treat with 
AD-X2. 

The Cuarrman. You mean therein lies the danger that the manu- 
facturers just simply say, “We will not guarantee the battery if we 
tind AD-—X2 compound in the solution of the battery”? 

Mr. Goopwin. That is true, sir. 

Usually, after we have discussed AD-XQ2, the engineer will contact 
the battery manufacturer for further information and guidance. 
What could be more natural? The manufacturer usually does not 
talk against AD-X2. He just tells him the United States Bureau 
of Standards does not approve of battery additives, and then shows 
him the 504 circular, and informs him his guaranty will be voided. 
That is the grandest, most positive, and sure-fire salesman the bat- 
tery manufacturers could ever have, and gives us the worst kick in 
the face we could ever receive. 

At this point, usually all possibility of AD-X2 business just van- 
ishes, a situation which is hard to conceive of. 

Consider well this engineer’s position. AD—X2 may be everythin 
we claim, but if he doesn’t use it, he has nothing to lose, his job | 
his reputation are safe. However, should he use AD—X2 and it doesn’t 
work out as expected, he could lose his job and also lose face, both 
of which could affect his earning capacity. 

Naturally, most men, when confronted with this choice, do 1 of 
2 things: They either refuse to do anything at all or they dig out 
an old battery that is absolutely worthless, one that would not re- 
spond to treatment with AD-X2. A battery has to be in a mechani- 
cally sound condition to benefit from AD-X2 treatment; that is 
definite. 

The CHamman. Do you have to tear a battery down for the pur- 
pose of getting the best results out of AD-—X2? 

Mr. Goopwin. In treating a battery, if a battery is mechanically 
sound, you treat the battery without taking it down. If a battery 
is not mechanically sound, and you still want to try to salvage that 
battery, then the only recourse you have is to take that battery apart 
and examine the parts, the plates, the separators, and find out if 
that battery could be reclaimed by putting new separators in or by 
using the old plates or by any one of the various means that are used 
to reclaim batteries. 

The CuarrMan. But normally if a battery is just sulfated, there 
is no need to do any mechanical work on the battery. 

Mr. Goopwin. Absolutely no need whatsoever. 

The Cuamman. Only an application of the powder? 

Mr. Goopwin. And normal use of the battery after that charging, 
and put in use. 

The Cuarmman. So that you are not selling a service, you are only 
selling the compound ? 

Mr. Goopwin. That is right. 

The Cuamman. You do not service the battery in any manner 
excepting the addition to the battery cell of the compound? 
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Mr. Goopwrn. At the present time we are not doing that. We 
did do that, but we didn’t find it economical, an economical method 
of doing business. 

The Cuarrman. What was that; ; bring the batteries in? 

Mr. Goopwin. Bring batteries in, tear them apart, rebuild batteries, 
and so forth. 

The CHarmman. You just put the testers on just to make certain 
there are no shorts in any of the cells? 

Mr. Goopwin. Of course, I must say at this point that there is a 
possibility of a battery not being mec hanically sound and not showing 
up in tests. But when you have had a certain amount of battery 
experience which is gained through coming into contact with bat- 
teries, and you find out the history of the batter y and see just how it 
is being used and the visual indications that you can see, you usually 
are in a position to determine whether money should be spent to salvage 
that battery, to treat that battery. 

The mere fact that the Bureau of Standards says that a product is 
of no use, actually constitutes a death sentence for that product—a 
tremendous power for any bureau to have. 

Those engineers who have more courage will treat one battery as 
an experiment; then comes the long, long waiting period to see how 
it works. We just get experimented and tested right out of business. 
Practically each and every concern is a new, individual deal which 
has to be started from scratch, and followed through with painstaking 
care. 

Even after successful tests, when everything seems to be working 
out fine, additional resistance is encountered from other departments 
within the organization, sometimes in other parts of the country. We 
just are doomed to failure unless the unfair competition created by a 
Government bureau is gotten rid of, and the right of free, unfettered, 
competitive enterprise is allowed to function in the true American 
way. 

This matter is serious and strikes at the foundation of free enter- 
prise. In our case, free enterprise has meant the freedom to go broke. 

Until recently, we were not in the good graces of the National Better 
Business Bureau, and even our reputations as reputable businessmen 
were affected. Can you imagine my personal reputation eee con- 
trolled by the actions of the U Jnited States Bureau of Standards? You 
will agree that this is altogether too much power for a Bureau of 
Standards to have, and it is time their halo was removed. 

Because of the Bureau of Standards’ actions regarding Battery 
AD-X2, the Armed Forces of this country, who are attempting to 
spend the taxpayers’ money efficiently, have been and are being denied 
the use of this remarkable product. Here and there we have sold 
relatively small quantities of AD-X2 to military bases and facilities, 
only to have restrictions placed on further purchases of this product, 
even though beneficial results have been obtained. 

This administration is making a strenuous effort to cut expenses, 
vet, because of the United States Bureau of Standards, the waste of 
batteries in the United States Armed Forces is tremendous. Because, 
of necessity, their batteries are usually shipped dry; that is, with no 
electrolyte. These batteries are supposed to last indefinitely in this 
condition, but, of course, they do not. 
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Every Armed Force base will tell you the same story: Their battery 
problems are among the most miserable items of maintenance that 
they have to contend with. Let me repeat that: Every Armed Force 
base will tell you the same story: Their battery problems are among 
the most miserable items of maintenance that they have to contend 
with. 

A great many times new batteries will not even take a charge, and 
are returned to the stock department, after which they are sold for 
junk. AD-X2 would save 90 to 95 percent of all of these batteries, 
and this, in itself, would represent a tremendous saving. 

Also because military vehic'es are subject to standing around idle 
for indefinite periods, the batteries become so sulfated they cannot 
be used. AD-X2 would remedy this situation, thereby saving untold 
amounts of money that could 4 used elsewhere. 

In addition, the efficiency of the military vehicles would be increased 
tremendously, and the safety of both our men and een: in the 
field of battle insured to a much greater degree. Battery depend- 
ability in our military vehicles is a “must.” 

I have talked to military men in charge of vehicle maintenance, 
and they would give anything to be able to use AD-X2 to get away 
from battery troubles. To give you an idea of battery costs to the 
United States Government, the 24-volt system which is now bein 
standardized on military vehicles, requires two 12-volt batteries, eac 
costing the Government $60, a total of $120 per unit, per vehicle. 

There are also larger tank batteries. The batteries in one sub- 
marine cost in the neighborhood of a quarter of a million dollars. 
Batteries are a large item of expense, and AD-X2 presents the Armed 
Forces with the opportunity to cut battery costs tremendously and 
also to increase battery and military vehicle efficiency. 

Anyone who makes a sincere attempt to inquire into battery opera- 
tions at military installations will easily be able to check on the 
accuracy of the above information. 

In December 1951, I gave a talk on AD-XQ2 at the annual meeting 
of the International Municipal Signalmen’s Association in the Hotel 
Puritan, Boston. I was allowed 30 minutes for questions. 

The New England manager of a large national battery manufac- 
turer stood up, ‘and he and his assistant took up the whole question 
period reading the Bureau of Standards 504 circular, and otherwise 
fouling up the situation. Why? What had they to be afraid of if 

AD-X2 was no good? It would be hard for me to believe that his 
reasons were purely altruistic. They had their place on the pro- 
gram the following day. 

This is indicative of the type of competition we experience. I might 
say here that I treated fire-alarm batteries for the city of Somerville 
and the city of Waltham, Mass., approximately 18 months ago, and 
they are functioning excellently, even though the batteries in Somer- 
ville were in a deteriorated condition at the time. The importance 
of fire-alarm batteries cannot be overemphasized. 

Regarding field tests: What would you say if you were in the 
position of “Market Forge Co. in Everett, Mass.? This is a little 
repetitious, but it is in here, and I will read it, They had an indus- 
trial truck battery approximately 414 years old which they had not 
been able to charge or use for a period of 12 months. The electrolyte 
was way down in 1 the cels, and as far as they were concerned the bat- 
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tery was junk—in fact, negotiations had been made with the manu- 
facturer to buy it for $29, the junk price. 

In view of AD-—X2 instructions to treat only mechanically sound 
batteries, I gambled and treated this battery on an if-and-when basis, 
This battery came back to full power and is still doing a full day’s 
work, 

The CuarrmMan. How Jong a time is it since you treated the battery ? 

Mr. Goopwin. This was over 15 months ago—I think it is nearer 
17, but it is definitely over 15. You see, in this particular case I didn’t 
bill the battery until after I had the permission of the concern to 
make a billing, and I am sure that it was 3 months prior to that, but 
I billed that battery, billed this concern for this battery 15 months 
ago. 

“How could the Bureau of Standards explain this in the light of 
their findings? 

The Boston Army Base was in a bad fix. The 108-cell fire-alarm 
battery had given out because the sediment in the cell bottoms had 
reached the plates and short-circuited the plates. New batteries had 
been ordered for the past 6 months, but had not arrived. 

The master electrician jounced the cells a little—he got the cells 
and jounced them—to lower the sediment away from the plates. 

After this was done the battery wouldn’t take and hold a charge. 
The management was desperate; the batteries had to function, so they 
gambled on treating with AD-X2, 

This was not done with any guaranties or assurances from me, as 
the whole thing looked hopeless. 

However, the batteries responded to the treatment. 

The Cuamman. What was the cost involved in those batteries, if 
they had to be replaced ? 

Mr. Goopwin. I don’t remember, but it cost $288 to treat those 
batteries. It was a large-sized battery setup. The batteries are 36, 
and that tall and that deep [indicating], glass batteries, and the rest 
of them were smaller batteries. They are a very fine battery. I 
really haven’t any idea of the cost, but you can probably figure 8 or 9 
times the cost of the treatment. However, if you were to get in touch 
with the engineering department of the Boston Army Base they would 
substantiate my statement. 

However, the batteries responded to the treatment. That was 
February 14, 1952. The new batteries arrived in March, but since 
these old batteries were now functioning O. K., and a lot of work 
had to be done on the entire fire-alarm system, the new batteries were 
not installed until either August or September of that year. You 
may be sure these people do not concur with the Bureau of Standards 
findings. AD-XQ2 in this instance was a godsend. 

Also General Electric Co.’s River Works, in Lynn, treated 12 cells 
of a 48-cell fire-alarm system. These were all working together in 
series. In the cells treated—when I say they were in series, I mean 
one was connected right to the other, all doing the same work, receiv- 
ing the same charge. In the cells treated: 

(1) The plates cleaned up nicely; the plates in the other 36 cells 
remained dirty-looking. 

(2) The gassing was in the form of small, fine bubbles, instead of 
the large bubbles which were evident in the other cells. 
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(3) The water level, after 6 months, was much higher than in the 
other 36 cells. No water had been put in purposely to determine that. 

(4) The voltage across these 12 cells after 6 months was 3 volts 
greater than across any of the other three 12-cell groups. 

(5) The current was steadier in the treated cells. 

This was definitely a controlled test, as all 48 cells received the 
same treatment; they were all in series. These cells have now been 
treated for over 11 months. 

At the same time, July 9, 1952, they treated a 340-ampere, $1,100 
industrial truck battery that was 8 years old and wouldn’t take a 
charge. This was, to them, a junk battery. 

This battery was treated as an experiment, and after the first 3 days 
has worked a full day every other day since. 

The Cuarrman. When you say an industrial-truck battery, you 
mean the large batteries ? 

Mr. Goopwin. They are these large batteries that operate trucks in 
the building. Their entire power comes from it to motivate that 
truck—comes from the battery. 

The CuHarrman. And those are how expensive? 

Mr. Goopwin. This one was $1,100. 

This battery was treated as an experiment. At that time I didn’t 
wish to treat the battery, but they told me to go ahead and treat it. If 
it didn’t work they would still pay me, but if 1t didn’t work they would 
take it apart and find out what had happened. 

This battery was treated as an experiment, and after the first 3 days 
has worked a full day every other day since. They are amazed. 

I figure the Bureau would also have difficulty explaining this one. 
This battery actually would not take a charge; it wouldn’t even take 
a charge, and was considered junk; in fact, it was taken from the 
junk pile, 

The CuHarrman,. Did you do any mechanical work on that battery 
before you applied the AD-X2? 

Mr. Goopwin. Yes. In fact, three lead-connecting straps had al- 
ready been removed and had to be replaced before we could treat the 
battery. 

The Cuarrman. I mean, did you pull the cells out? 

Mr. Goopwin. No. 

The Cuareman. All you did was to connect those connecting links 
on top! 

Mr. Goopwin. Yes,thestraps. We had to do that in order to be able 
to charge the battery. 

The Cuamman. But you did not pull the battery cells out? 

Mr. Goopwin. No. 

The Cuamman. So there was no mechanical work done in the sepa- 
rators or the plates? 

Mr. Goopwin. Nothing whatsoever. 

The Cuarrman. You did not dump the solution out? 

Mr. Goopwin. No. We just added the AD-X2 to the battery while 
it was charging, and then, I believe, the next day it did 4 hours’ work, 
and every other day that it has been in service it has done a full 8 hours’ 
service. Those facts can be confirmed, sir. 

The Cuarmman. You are under oath. 
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Mr. Goopwrn. I certainly am. I refer you to the electrical engi- 
neering department, building 77, General Electric Co., River W orks, 
Lynn, Mass. 

The Crarrman. That is the only reason you were sworn in because 
we would not want to go back and check on your statement. 

Mr. Goopwtn. I am giving you this, Senator, in full knowledge 
of my oath. 

The Cuarrman. Yes, sir. 

Mr. Goopwrn. The Hingham Naval Shipyard, formerly operated 
by the Bethlehem Shipbuilding Co., Hingham, Mass., is now operated 
by Hingham Management Corp. When these people started to lease 
buildings, the diesel switching engine and its batteries, which had 
been in mothballs for approximately 314 years, would not take a 
charge. Our boys in Quincy treated these batteries in September 
1951. 

The Cuarrman. Did they do any mechanical work on this battery ? 

Mr. Goopwin. No, sir. 

The Cuatmman. Did they dump the solution out of the battery 
before they treated it? 

Mr. Goopwin. This engine has not lost a single day’s work since 
that, which was 20 months ago. These batteries cost in the neigh- 
borhood of seven or eight hundred dollars or more. 

These are facts which are self-evident, and do not need laboratory 
experiments for proof. For instance, when it is cold you wear warm 
clothes, and they keep you warm. When the weather is warm, light- 
weight summer clothes are more comfortable. There can be no ‘dis- 
pute about this. Such is the case with certain benefits gained from 
the use of AD-X2. 

If only 2 or 3 users reported that they did not have to add water 
as often to AD-X2-treated batteries, that could probably mean noth- 
ing; but when customer after customer, time after time, tells you 
that, as they usually put it, “I do not seem to use any water now,” 
this must be the case. These people are not all gullible and stupid. 
The fact is that batteries treated with AD-X2 actually use much 
less water during their life. 

The CuHarrman. What is the benefit where they use less water, 
what is the significance ? 

Mr. Goopwrn. Using less water? 

The Cuairman. What is the significance about that? 

Mr. Goopwrn. It shows that the batteries are charging more 
efficiently. 

Now, when you get a brandnew battery fresh from the manu- 
facturer, fresh from the charging line, the active material in the 
plates is soft and spongy and porous, and the electrolyte action on 
that plate is formed in minute, small bubbles, the gassing action. 

Now, as that battery becomes sulfated, that plate becomes ‘sulfated, 
the gassing bubbles become larger, which indicates less efficiency of 
charging. 

Now, “contrary to the opinion that has been held here, sulfation 
gathers quickly, more quickly when a battery is new. Batteries 
sulfate very rapidly when they are new. 

The reason why you get more trouble with sulfation when the bat- 
teries are old is because of the continued accumulation of sulfation, 
plus the harm that that sulfation has done during that time. 





BATTERY AD—X2 501 


The Cuarrman. And the harm is in what manner? 

Mr. Goopwrn. It is the harmful effects of sulfation on battery plates 
which is primarily the underlying cause for most battery failures. 

Now, let me explain it this way: that as a battery sulfates it becomes 
less efficient. That means you have to charge that battery with more 
current in order to break that sulfation down as much as possible, to 
charge that battery up to full charge. 

Now, most batteries are operated on some kind of an automatic 
charging basis. In an automobile it is a voltage regulator, in batteries 
on the lines, they have automatic equipment, and on these big forklift- 
truck batteries they have what they call constant potential charges, 
and the theory—now, I am not an engineer, and I could probably be 
tied up in the technical end of this, but I can tell you what really the 
essence of it is: that as the voltage in your battery rises it forms a 
back E. M. F., a back voltage foree, which counteracts the voltage 
in your charging system, and as one meets the other, you allow less 
and less amperage to go through that battery. 

Now, when a battery is charged up, and it is being charged, and it 
is inefficient, it takes longer for the voltage to rise. Therefore, in 
that case you are allowing more current to go through that battery 
over and above what should be required and it is harmful and damag- 
ing to that battery. 

The Cuarrman. What does it do to the battery ? 

Mr. Goopwin. It destroys the positive plates. 

The Cuarrman. You mean it burns them up and destroys them ? 

Mr. Goopwrn. It deteriorates the grids on the positive plates. In 
the parlance of the trade it peroxides out the grids. Of course, we 
can get very technical here, but when you are charging a battery the 
lead peroxide, which is the active paste material on your positive plate, 
is tremendously more resistant to the electric current than is the grid, 
which is the frame which holds that paste. 

Now, that frame is made out of pure lead with a small quantity of 
antimony or other substances to make it hard, to hold that active mate- 
rial a It performs no other function than to hold that plate 
together. 

The Cuatrman. Then, sulfation hardens that pasty material that 
is in the grid? 

Mr. Goopwin. No, that is not what I am trying to explain. 

The Cuatrman. Or does sulfation eat it off ? 

Mr. Goopwin. Well, sulfation is the cause of the extra charging, 
and the charging, instead of being received by the highly resistant 
lead sulfate, goes on to the lead frame which is, oh, less, a hundred 
thousand times less, resistant, and that changes—what they call in 
the business forms out—that grid to the same material as your active 
material. Therefore, it deteriorates the grid, and, as it is being done, 
slowly it cuts down the wire of the grid; so, therefore, it cuts down the 
current-carrying capacity of the battery. 

The Cuarrman. So that a battery cannot hold as much, and when 
it is put back into service it soon cahausts itself ? 

Mr. Goopwin. Well, the battery cannot release the current that is 
developed by the active material, and then, as you get further along 
with this peroxidation process, your grids become embrittled and they 
break and, of course, when they reach that stage you have no battery. 
That is a mechanical defect. 
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The CuHatrman. Then you think that the compound lessens the 
possibility of sulfation, and it is the sulfation that has the tendency 
to destroy the cells in that battery; is that what you are trying to 
tell us? 

Mr. Goopwin. Well, the sulfation is indirectly the cause. The ac- 
tual cause of most failures in batteries that are used normally is over- 
charging, and the overcharging is due to the inefficiency of accepting 
the charge that that battery has, is able to accept efficiently. There- 
fore, it takes more current to charge that battery. 

The Cuarrman. Well, the current is not the expensive part of it. 
What I am trying to get at here, to get out of your testimony, is the 
information that it is not the cost of charging, but it is the failure of 
the battery to deliver service after it has been charged; its life, its 
cycle, has been narrowed, reduced, in other words. 

Mr. Goopwin. That is right. But the point I want to make, Sena- 
tor, is that overcharging, that extra surplus amount of electricity 
which is required to go into that battery, deteriorates that battery. 
That is constantly ruining that battery, and if you have a battery that 
is eflicient, that all of your plates are working, are working all of the 
time, then you don’t require that extra charging because your voltage 
comes up much faster, and your automatic charging equipment is cut 
down, and you do not require that extra current. 

The Cuatrman. Even on an automobile battery ? 

Mr. Goopwin. They are all the same, they are the lead-acid batteries. 

The Cuarmman. Because you have an automatic control of the 
amount of current that goes into the battery. If the battery is full, 
your automatic control shuts off, and you are not throwing any cur- 
rent in there at all. 

Mr. Goopwin. That is right, providing your control is working 
right ; sometimes it doesn’t. 

The Cuamman. If you did not have that control on it, you would 
burn the battery up? 

Mr. Goopwin. Yes, sir. You see—you mention a battery burning 
up. The same thing happens in a much slower way from what I have 
been describing. 

AD-XQ2 increases charging efficiency in batteries in service so much 
so that customer after customer will inquire if anything is wrong with 
their ammeter, because the needle always seems to stay in the center, 
which makes them fear their charging equipment is not functioning 
properly; when, in fact, this really indicates that the battery is con- 
stantly in a fully charged condition, due to the ability of that battery 
to accept efficiently the charging current from the generator. ‘These 
people are actually concerned because this is a different indication to 
what most of them have experienced prior to using AD-X2. 

After batteries have been run down from trying to start a cold or 
stubborn motor, or when an ignition key has been left on all night, 
an AD-X2-treated battery charges up in less time than an untreated 
battery, at any time during its entire life, except when the battery 
is new and fresh. 

This condition is apparent in the automobile or truck, so much so 
that we are hearing about it all the time from different people—we 
are not just kidding ourselves. I think you will find the results of 
the tests at MIT and United States Testing Co. lend credence to the 
above statement. 
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There is a large company in Boston which has tried out a few treat- 
ments of AD-~X2 in batteries which are used in trucks equipped 
with telephones. 

These trucks cover the city territory and, as a result of many stops, 
plus the drain of the phones, and the fact that these trucks get no 
real mileage, makes it difficult to keep the batteries in a charged con- 
dition, thus requiring frequent changing of batteries. 

Last week I called up the supervisor, and to date they have not 
experienced the usual trouble; the batteries are operating without 
the usual charging, and have been in operation 3 to 4 months. This 
is a practical example of increased charging efficiency. This com- 
pany’s name will be furnished the committee should it so desire. — 

Ordinarily, car owners are wary and cautious about using their 
radios too much because their experience has shown them that this 
will run down batteries and, therefore, cause trouble. This is espe- 
cially so while a car is parked with the engine not running. 

It is a warm experience to have so many users of AD-X2 volun- 
tarily tell you that they now do not even think of a battery while 
operating their cars and radios. If this happened only occasionally 
it might not mean anything. However, it is just an every-day, com- 
mon occurrence with us. Radio hams with transmitting equipment 
in their cars are real boosters for AD-X2—that is, those who have 
used it. 

We do not claim to make a battery operate better than a fresh, 
new battery. The trouble with a fresh, new battery is that it does 
not stay in this condition long, as the hard lead sulfate forms rapidly 
at the beginning, making the battery deteriorate in efficiency. 

AD-X2, by reducing the harmful effects of sulfation, keeps a new 
battery in a fresh, new condition for a much longer period, and also 
brings back to top efficiency those batteries which are mechanically 
sound but whose efficiency has deteriorated from the effects of harm- 
ful sulfation. 

Capitol Motor Transporation Co., Everett, Mass., operates in the 
neighborhood of 200 large units. This concern was not primarily 
interested in longer life, greater efficiency, as such, less water usage, 
and so forth; all they were interested in was in not having to change 
batteries when drivers ran the batteries down starting the motor or 
when ignition switches were left on overnight. 

Eighteen months ago we treated approximately 35 batteries in 
trucks for this concern, and now they have gone over 100 percent to 
using AD~—X2 in their new batteries, the main reason being that when 
on cold mornings—most of the equipment remains outdoors—and bat- 
teries are run down by the drivers, and so forth, it is necessary only 
to start the motor with a booster battery; and the battery which has 
been run down is charged up quickly and efficiently by the vehicles’ 
own charging generators. 

This one feature has saved a lot of inconvenience, trouble, and ex- 
pense. In addition, these treated batteries have lasted approximately 
00 percent longer than untreated batteries in the same service, and 
are still in operation and working at top efficiency. 

Due to accident, the cases on 2 treated batteries were crushed and 
2 others had the electrolyte spilled out after giving considerable serv- 
ice, Those batteries were taken apart, and the plates and separators 
examined. These were in such good condition that the manufacturer 
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of these batteries found it hard to believe. All four of these batteries 
were reassembled, using the same plates, and are still in operation. 

The truck maintenance superintendent of this concern is well known 
in the transportation field in Boston. He is exceptionally capable, 
and not one who would be considered gullible by any stretch of the 
imagination. 

It is also not nec essary to conduct laboratory tests to show that 
gassing in AD—X2 treated batteries is in the form of fine pinpoint 
type bubbles instead of the usual large type bubbles. Anybody with 
average eyesight can easily notice this condition by just looking at it. 
In glass cells this cloudlike formation of extremely fine bubbles makes 
a pretty picture, a picture of battery plates working at top efficiency. 

The above is the main reason for less water usage, getting less acid 
on battery covers and cases, also giving off less destructive acid fumes, 
and lessening the danger of electrolyte dropping below the plate 
top level. 

There is a large cold-storage concern in Boston which has been con- 
ducting engineering experimental work through their electrical engi- 
neering department on AD-X2. These people have been able to 

reduce considerably the rate of charging current needed to charge a 
bank of AD-X2-treated electrical substation switch-tri ipping cells, yet 
keep them fully charged. 

Gentlemen, sulfated batteries require more charging current to keep 
the batteries properly charged. This extra charging current is inju- 
rious to the hettenian and this shortens their life. This controlled 
experiment supports our claim to increased operating efliciency. 

This same concern also had two batteries taken apart, large indus- 


trial truck batteries, both approximately 614 years old, and both doing 
similar work, the only difference being that one had been treated with 
AD-X2 6 months previously. 

Upon inspection of the plates, the positive plates of the AD-X2- 
treated battery showed better condition than the ope plates in the 


untreated battery. Had we been able to treat this cell at an earlier 
date, the differences would have been even greater. 

However, the negative plates showed a tremendous difference. The 
active material in the negative plate in the untreated battery was hard 
and slaty, with cracks running through, and the material was clearly 
defined at the grids. 

On the other hand, the active material in the negative plate of the 
treated battery was soft enough to be scooped out with a thumbnail. 

The plate looked in excellent condition, and the active material was 
in tight contact with the grids. No cracking was apparent and you 
could not see where the active material ended and the grid began. 
This is the condition a negative plate should be in. It is a known fact 
that negative plates are more subject to being sulfated. May I repeat, 
this plate was approximately 614 years old. 

I have not mentioned the name of this concern, but I feel sure this 
committee would have access to these records, should they desire. 

I could go on and on with similar experiences. When cases like 
this were brought to the attention of the Bureau of Standards they 

said they didn't mean anything as they were not controlled experi- 
ments. Their mind was completely closed ; their results were not even 
to be questioned. 
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We have had a terrible fight on our hands. It is awful to have a 
product which has performed so many wonderful feats and which 
will increase batiery efficiency and cut battery costs, and yet to be 
frustrated at every step in trying to merchandise it. 

The Bureau’s attitude has been anything but cooperative. I won- 
der how many other small-business men and new products have been 
stymied by this same Bureau? Again I am forced to wonder what 
is back of it all. It is an example of bureaucracy at its worst. 

It is about time something was done to make the climate for small 
business more healthy, for without small business this country 
couldn’t exist. 

Unless the United States Bureau of Standards is removed from 
this picture, I see no other alternative but to give up. I am getting 
too old to fight the United States Government. 

I am both a loyal citizen and a taxpayer, a taxpayer paying taxes 
to a Government which has been browbeating me for two and a half 
years; a taxpayer to a Government which has been denying me the 
right to make a living for myself and my family, a situation which 
in this great land of ours should be unthinkable. 

The CHamMan. Have you ever tried to learn what is in the com- 
pound ¢ 

Mr. Goopwiy. No, sir; I haven’t. Of course, in all of this discus- 
sion with the Bureau of Standards, naturally the situation has come 
to my attention, but I am not a chemist and I have had Mr. Ritchie’s 
word for it. 

The Cuarrman. Does it make any difference? 

Mr. Goopwtn Not in the slightest. The experience that I have had 
from my customers has shown me just what the product will do. 

Well, you say, does it make any difference? When I first started 
to sell this product, it probably might have made some difference at 
that time because, naturally, if it was the same as other additives that 
had not worked right, about which I had talked to different battery 
men, that is one thing. But I had been given the assurances from 
Mr. Ritchie that it was different, and I have found him to be honor- 
able in all my dealings with him. 

The Cuatrman. Is he any relation of yours? 

Mr. Goopwin. None whatsoever. 

The Cuarrman. But would it make any difference if it were just 
plain glauber salts and epsom salts, and it gave you the results that 
it does? 

Mr. Goopwtn. Well, after the experience that I have had, it 
wouldn’t. That is all I am going by. 

The Cuarrman. You have referred to the military authorities in 
that statement. Did you clear with the military authorities so that 
they were aware of what you were going to say in that statement? 

Mr. Goopwin. No, sir. 

The Cuatmrman. Concerning the tests? 

Mr. Goopwin. No, sir. 

The Cuarrman. Would you have any reason to believe that the mili- 
tary authorities would have objected had they known that you were 
going to refer to them ? 

Mr. Goopwin. Certain military authorities would not, and others 
might because I have had men—and I would never disclose any names 
or ranks because you can see the reason why 
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The Cratrman. But I mean some of these batteries that you have 
treated were the property of the military forces. 

Mr. Goopwin. Like the Boston Army Base? 

The Cuarrman. Yes, sir. 

Mr. Goopwin. There was a case where a facility is allowed to use 
its own discretion in time of emergency. 

The CrHarrman. The only reason that I asked this question was to 
determine whether, in the event we should desire to have a statement 
from that base, they would support your statement. 

Mr. Goopwin. The civilian engineer in charge there, I am sure, 
would support my statement, I feel sure, and he would not feel 
embarrased about doing it. He would just be making a statement 
of fact. 

The Cuarrman. Since you started your statement, the military base 
has been called, and for the sake of the record I am going to let the 
gentleman who talked to the military base make his statement at this 
time for the record. 

Mr. Goopwrn. O. K., Senator. 

The Cuarrman. That was Mr. O’Connor. He is a committee staff 
member. I am going to swear you in, Mr. O’Connor. 

Mr. O'Connor. Very well. 

The Cuarrman. Do you swear that the testimony you are about to 
give pertaining to the matter now before this committee is the truth, 
the whole truth, and nothing but the truth, so help you God? 

Mr. O’Connor. I do, sir. 

A stenographic transcript of my conversation with Mr. Theodore 
Sharon, general foreman, superintendent of maintenance and con- 
struction, of the Boston Army Base, will be available to you in a few 
moments. 

The CHatrman. When was this call put in? 

Mr. O'Connor. Within the past 15 minutes. 

The Cuarrman. Since Mr. Goodwin commenced reading his state- 
ment? 

Mr. O’Connor. Yes; shortly after he referred to his experience with 
the fire-alarm system batteries. 

The Cuarrman. You were not aware of what Mr. Goodwin had in 
this statement ? 

Mr. O'Connor. I have not seen his statement. 

The CHarrman. Because he made that statement you then called 
the base ? 

Mr. O’Connor. That is correct. I didn’t even have a name. 

The Cxatrman. I was not aware that you were calling the base. 

Mr. O’Connor. That is correct, sir. I didn’t even have the name 
of the superintendent; I had to find that out. But, in brief, Mr. 
Sharon stated that the results that they had obtained from the use 
of AD-X2 in the batteries under discussion here astonished the people 
at the Boston Army Base. 

Before treatment with AD-X2, the batteries were considered prac- 
tically dead. Prior to treatment they had had to charge the batteries 
once a day. After treatment, they found it necessary ‘only to charge 
the batteries every second or third day—and “We are sold on the stuff.” 

The Crarrman. You are quoting? 

Mr. O'Connor. I am quoting what Mr. Sharon said. That is the 
sum of the conversation with Mr. Sharon. 
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The Cuairman. Mr. Goodwin, have you anything further that yoa 
would desire to say ? 

Mr. Goopwin. In regard to that? 

The Cuairman. No. If you care to comment on that, yes; other- 
wise, I mean, in your regular statement. 

Mr. Goopwin. Well, I will say that those batteries wouldn’t stand 
a charge, take a charge, for over an hour, but, of course, this is some 
time back, and you call. a gentleman, and unless he can, you know, go 
to records, it is sometimes hard to believe, and I don’t want to put 
Mr. Sharon in any—lI feel very pleased that he has corroborated my 
testimony. 

The Cuairman. What would be your opinion in the event that 
AD-X2 were placed in submarine batteries? You understand that 
the submarine battery must furnish the entire power for that sub- 
marine while it is submer ged. Then, it must surface in order for it 
to be charged by the motors—that is, the gasoline or the fuel-driven 
motors—and then it submerges, and must then rely entirely on bat- 
teries to furnish the power. 

Mr. Goopwin. I am acquainted with the operation. 

The Cuatrman. In the event the compound were to lengthen the 
ability of the battery to furnish the power it could stay submerged 
longer; could it not? 

Mr. Goopwin. That is right. 

The CuHarmman. And the life of the battery, if it could be extended 
with AD-X2, then it would materially lower the cost of replacing 
the batteries in submarines? 

Mr. Goopwin. Very much so, 

The CuarrMaAn. Have you ever endeavored to try to experiment on 
submarine batteries 

Mr. Goopwin. I have, sir, but I am 

The Cuatrman. Have you tried to sell any of the military authori- 
ties on the idea that you be allowed to treat some of the batteries in 
submarines ¢ 

Mr. Goopwin. I have, sir, and I am in a rather peculiar position, 
I do not want to put any officers and men who are working for the 
betterment of their service in trouble, but, so long as you have asked 
me, I have to answer your question. I have already treated a sub- 
marine cell in New London. And, from what I Gulnenanl the re- 
sults are simply astonishing. 

The Cuatrman. When was this done? 

Mr. Goopwin. This has been done—it is about 7 weeks now. 

The Cuamrman. About 7 weeks? 

Mr. Goopwin. Yes. 

The CHatrman. How can you determine the results of it in only 

weeks’ time? 

Mr. Goopwin. The results were so astonishing—I could tell you a 
lot about this. 

The Cuatrman. Who is taking the mechanical readings on it? 

Mr. Goopwin. The expert battery chief petty officer in charge of the 
battery room, a man who is very well qualified to do that work. 

The Carman. Why are you so hesitant about talking about it? 
Understand, I know nothing about it. 

Mr, Goopwin. The only reason is—that is right, Senator—the only 
reason is I have enjoyed the confidence of the officers at the base, and 
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I purposely left this out of my testimony, much as I would like to 
have brought it in, because—— 

The Cuamman. I was not aware of it; it was a . rere that 
occurred to me because I know of the number of storage batteries and 
men’s lives that are dependent upon the ability of those batteries to 
perform once they are out at sea, and that is the reason I asked the 
question. 

Mr. Goopwin. Well, I will answer your question, Senator. 

I called on the submarine base in New London after they had writ- 
ten to me for quotations on prices, and I called them up and told 
them I would be only too pleased to go down there and discuss the 
matter, and they were delighted to have me do it. 

When I got there I saw one of the commanders, and they had had 
this very much in front of them, but, of course, not being approved 
by the National Bureau of Standards, and so forth, they didn’t dare 
to even make any experiments. So, what happened? They wanted 
to get some actual factual proof, and the engineering department 
down there looked around, and they picked up an old forklift truck 
battery that was 7 years old, and said : “Now, treat that.” 

At first I didn’t want to do it. So, finally I asked one of the men to 
pull one of the cells out. They couldn’t pull the cell out, and I found 
the man had a hook underneath the positive strap. 

The Cuarrman. This was not a submarine battery ¢ 

Mr. Goopwrn. I am leading up to the submarine battery, sir. 

The Cuarrman. O. K. 

Mr. Goopwiyn. This predates it, and it leads up to it, and so when 
they lifted the strap up and the battery came with it, I knew that 
the grids in that cell must be all right. So then I treated that cell 
on the basis—they had no funds for it unless we could prove that we 
could do something—on the basis if it didn’t work they wouldn’t have 
to pay for it. 

That cell prior to that time was considered junk, it was going prob- 
ably an hour a day under discharge. 

‘hey had charged that battery for 4 days and 4 nights, and they 
hadn’t been able to get the specific gravity shore 1.130. 

A battery in that condition is just junk so far as anybody is con- 
cerned. I treated that battery and it came back to over a hundred 
percent capacity. They were so amazed at this battery running 
around there now, it is just something out of this world to them; 
and, to an outfit that has to deal so much in batteries, why, it is a 
revelation to them. 


The CuarrMan. You were leading up to the submarine battery, that 
is what I am getting to. 
Mr. Goopwin. The next ey that happened was the medical de- 


partment of the New London Submarine Base became interested in 
the gassing problems of batteries. 

Now, on submarines, gassing is a serious thing because you get 
toxic gases, 

Now, if AD-X2 could cut down that gas, why, that would be 
ample reason for trying it under power conditions on submarines. 
But, they decided they were going to do something about that. In the 
meantime, there was a battery cell on the Flying Fish submarine 
which had not been operating right from the time that it was on the 
boat, and it had gone through half of its life, about 300 cycles. 
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Well, they had done everything possible to bring this cell back to 
life, even to taking it off the battery. 

First of all, the actions of this cell were such that the voltage went 
down very rapidly, and when it was charged up the voltage went much 
higher than the other cells and, therefore, was a drain on them. 

The Cuarrman, How big a cell would that be? 

Mr. Goopwin. A 10,000-ampere-hour cell. It stands up about this 
high. 

The Cuatrman. How high? The reporter cannot report “this 
high.” ‘Tell us in feet. 

Mr. Goopwin. How high is that? 

The Cuarrman, I would say a good 5 feet. 

Mr. Goopwin. Five feet by fifteen inches, by twenty inches. 

The CuarrMan. That is the size of this cell now that you have 
reference to? 

Mr. Goopwin. That is right. There are 252 of those in a sub- 
marine. 

The Cuarrman. How many? 

Mr. Goopwin. 252. 

The Cuarrman. Of those cells? 

Mr. Goopwin. Yes, sir. They cost approximately in excess of a 
quarter of a million dollars, and I believe there is an installation 
cost of about $80,000. 

The Cuarmman. All right. Now, what did you do to that cell? 

Mr. Goopwin. Well, this cell—they took it out last October and 
November, and breught it into the battery shop, and they gave it sev- 
eral long, slow charges and discharges. Now, that is what the Bureau 


of Standards says will do everything that AD-X2 will do. You give 
a battery a good long slow charge and a good long discharge, slow 
discharge, and you cycle it, and you make your battery fine. 


of 


Well, they did that several times. They had examined the plates 
and found they were mechanically sound. They put the battery back 
in the submarine, and then after a couple of months it started doin 
the same thing, and for the final 3 months they had that cell unapbl 
over. Therefore, they decided to junk that cell. 

The cell was ought up into the battery shop. I was called down. 
I treated that cell. On the first discharge we got 98 percent capacity. 

The Cuamrman. Go ahead. 

Mr. Goopwin. They made another discharge, and they got a charge 
and discharge—they even got a higher capacity. 

I understand the water loss on these cells is so small compared to 
the water loss in other cells that they are really amazed. 

Now, to the present time they haven’t got around to testing the 
gassing on the other cells, and I am sincerely in hope, Senator, that 
my testimony here will not prevent the further testing of this product 
by this outfit. 

The Cuarrman. Well, if there is any information that there is any 
interference with carrying out the tests to their conclusion about that, 
I want to know. Nothing can be more serious. If any agency of the 
Government stands in the way of some scientific research in submarine 
batteries I want to know it. Those batteries are the lifeline of the men 
once that submarine submerges, because then they no longer can 
depend upon the motors to furnish the power. 
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Mr. Goopwin. I want to make a statement here, too, that the officers 
and men down there are very much interested in increasing the eflici- 
ency of their operation, in protecting the lives of their men, in doing 
everything they can to better their operation. 

I never saw such fine cooperation from any place in my life, any- 
where. You can understand my feelings in the matter, and that is 
why I had not intended to make any statement of that. 

The Cuarman. I was not aware that you had done any work on 
those submarine batteries, but I do know what a submarine looks like 
inside, and for that reason the question came out, because of my 
curiosity. 

Mr. Goopwin. I will also tell you that the temperatures on this cell 
were considerably lower on charging than what is normally the case. 

The Cuarman. This cell that you treated ? 

Mr. Goopwin. That is right. 

The Cuarrman. The temperature was running lower? 

Mr. Goopwin. That is right. 

The Cuarrman. And they have a question, once they submerge, of 
how to keep the temperature down. 

Mr. Goopwin. And the current, the discharged current, was more 
even and steady, which shows an efficient battery operating there, an 
operating battery. 

The Cuarrman. Anything further that you have to say ? 

Mr. Goopwiy. Well, after July 5 or 6, they expect to go ahead 
and make some tests on the gassing, and in a couple of other cells, one 
treated with AD—X2 and one not, and then that has to be straightened 
out before anything else. 

The CuatrMan. Does that conclude your statement ? 

Mr. Goopwin. That concludes my statement. 

The Cuamman, This will conclude the hearings for the time being. 
We have quite a number of Appropriations Committee sessions or 
committee meetings that will have to be carried out. My own Ap- 
propriation Subcommittee has its report ready. I must be present 
when the full committee gives consideration to the subcommittee’s 
recommendations and, therefore, we will have to discontinue the hear- 
ings for a few days. For the present this will conclude the hearings. 

(Whereupon, at 1:10 p. m., the committee adjourned, subject to 
call.) 





APPENDIX 


(Since Mr. Schlink did not personally appear before the committee his state- 
ment is submitted for the record.) 


STATEMENT OF. F. J. ScHLINK, PRESIDENT AND TECHNICAL DrrRecTOR oF CONSUM- 
ers’ RESEARCH, INC., FOR THE SENATE SMALL BusINess COMMITTEE, JUNE 
26, 1953 


My appearance here today is that of one with long experience with the methods 
and point of view involved in testing items bought and used by the ultimate 
consumers. I am president and technical director of Consumers’ Research and 
my work on ultimate consumers’ goods goes back to 1913, when I tested weighing 
scales for the Bureau of Standards. 

The aim of tests of products made for consumers is to reproduce or to simulate 
conditions involved in the consumers’ use of the product, so far as practicable. 
If the findings are to have value for the user of the article, the purpose of the 
laboratory test will not be one of trying to support the manufacturer’s claims 
or arguments, nor should the methods of testing be those devised by the 
manufacturer. 

The reason for setting up laboratory techniques for testing is primarily that 
conditions of actual use are extremely variable—too variable as a rule to permit 
the drawing of conclusions which would be reliable and have general validity. 
It is necessary to limit the scope of the investigation and to set up certain 
acceptable standard conditions, in order that results can be gotten within a 
reasonable time, and also to eliminate questions of personal judgment and opinion 
insofar as practicable. It is important, however, that whatever the laboratory 
tests may be, they should be directed to the fundamental properties of the 
article or product which determine its usefulness in service. Test methods 
which merely show that a product has different ways of acting than other 
products previously used for the same purpose do not get to the heart of the 
problem which concerns the consumer, which is: Does the product produce the 
result, or improvement, or economy, or render the service which is claimed by 
its manufacturer in his sales arguments and advertising to prospective 
customers? 

In the case now under consideration, two opposing concepts have been sharply 
brought into focus. One is the idea advanced by the manufacturer of AD-X2 
that the only proper test of a product is one which is carried out in accordance 
with his instructions, and by methods designed to bring out the good points 
or merits of his product. The other concept, represented in the work of the 
National Bureau of Standards, is that a proper test should simulate, so far as 
possible, conditions of use. If there is an improvement produced by AD-—X2 in 
the performance of a battery, it will be disclosed by tests of batteries under 
conditions closely similar to practical use in an automobile—which is the major 
application of storage batteries. 

An example of how a testing laboratory can be misused is given by work done 
on ballpoint pens by a commercial testing laboratory after Consumers’ Re- 
search had demonstrated by its tests that the ink of the ballpoint pens then being 
sold faded rapidly in daylight or sunlight, so that the writing was wholly 
unsuited to all important record work involving the need for permanence, as in 
wills, deeds, and other essential documents. As might be expected, one of the 
pen manufacturers involved was considerably disturbed at our report. In an 
endeavor to refute our findings, he hired a large commercial testing laboratory 
to prove that his particular ink did not show rapid fading. The press release 
which the pen company sent out claimed that results of laboratory fading tests 
carried out for it proved that a new colorfast, permanent ink developed for 
ballpoint pens exceeded Government nonfade requirements 2% times. The 
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statement that the ink exceeded Government nonfade requirements 214 times 
was wholly misleading because there were then no Government requirements for 
ballpoint pen inks. Reasonable requirements as to resistance to fading would 
have been those which apply to the performance of good writing and record 
inks. The ballpen ink in question faded out almost completely in 9 hours in 
the test and completely in 18 hours, whereas the standard Government record 
ink in the same time would show hardly any color change and no loss of legibility 
whatever. 

A common use of a testing laboratory by advertising men is to provide a report 
which capitalizes on the consumer’s high regard for science to persuade the reader 
of advertising claims that the product is valuable and has the properties claimed 
for it, on the authority of scientific experts. The laboratory may, and often does, 
provide an impressive report which sets forth measurements or judgments of 
properties of the product which are not mentioned or emphasized in the adver- 
tising, and, therefore, are not actually relevant. In such cases, the consumer 
is led to believe through an impressive laboratory name, report form, the tech- 
nical terms, and abundance of data, that the claims and testimonials are somehow 
supported by the findings of the laboratory. In most cases, however, the con- 
sumer does not have technical training to judge the correctness or relevance 
of the report and to understand whether in truth it does establish the claimed 
qualities or performance of the product. An example is that of a widely sold 
chemical automobile specialty alleged to make “tired engines turn tiger” and 
“increases gas mileage,” “gives motor longer life,” when it is added to the lubri- 
rating oil in the crankcase of an automobile. On the reverse side of the adver- 
tisement which makes these claims is a letter and a test report of a well-known 
commercial chemical and engineering laboratory which presents certain meas- 
urements on this product. On the basis of these measurements it was stated 
that the mixture was superior to six other unnamed “tuneup oils.” Yet no 
test was included in which the product was used in an actual engine, and no 
proof was offered on the three most important claims made by the manufac- 
turer; namely, an increase of gas mileage, giving of longer life to the motor, 
and making a “tired engine turn tiger.” 

Examples of misuse of scientific tests and opinions in advertisements to the 
injury of consumers are numerous, and the files of Consumers’ Research and 
the National Bureau of Standards would reveal enough such cases to fill a 
book. The example just cited will suffice to illustrate a problem with which 
honest business enterprise, responsible testing laboratories, better business bu- 
reaus, and many other agencies are greatly concerned. 

The immediate application of these examples to the case now under discussion 
is to be found in certain sections of the much-discussed MIT report which indi- 
cated that AD—-X2 had some effect on the battery under conditions set up in 
the MIT laboratory. The important factor which was not discussed or revealed 
by the MIT report was: Was the effect one in which the consumer would be 
interested, and which would give his battery longer life, as claimed, or restore 
it to normal functioning? The tests carried out were competently conducted 
within their limits, but their limits were so narrow that they did not provide 
an answer to the question which is the only one of importance, from the stand- 
point of the consumer who is going to spend his hard-earned money for a battery 
additive: Do these tests show that if I buy AD-X2 and put it into the cells of 
my battery, it will make the battery give better or longer service than if no 
treatment had been applied? 

The next point that I should like to discuss from the consumer’s point of view 
is the use of testimonials in advertising and their lack of standing as scientific 
evidence. There was a classic series of articles on the subject of patent medi- 
eines written by the late Dr. Arthur Cramp of the bureau of investigation of 
the American Medical Association back in 1911 to 1936. These presented careful 
studies of the many quack medicines including a host of testimonials for fake 
cancer cures, cures for tuberculosis and diabetes and other dangerous maladies. 
Dr. Cramp gave a number of instances where the person who had stated that 
he had been cured by the remedy either had been dead several years at the time 
the advertising appeared, or died later from the very disease the product was 
claimed to cure. The able pioneering work of Dr. Cramp in this field was one 
of the important influences in bringing about the enactment of the present Food, 
Drug, and Cosmetic Act. There was also an excellent series of magazine articles 
in March and April 1931 by the late Alva Johnston, entitled ‘Testimonials 
©. O. D., Wholesale, and F. O. B.,” in which he set forth the procedure used and 
prices paid for testimonials for a well-known cold cream, toilet soap, yeast, 
cigarettes, and a number of lesser products. In fact, in one record day, a motion- 
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picture actress “endorsed” 400 articles ranging from aspirin tablets to a grand 
piano. (This was considered an epic of the testimonial-advertising industry.) 

To characterize briefly the attitude of scientific investigators: Scientists gen- 
erally give no weight to testimonials as evidence of the value of a product. They 
correctly hold that the opinion of an unskilled person or one not professionally 
qualified has no value in judging the performance or lack of performance of a 
product. It requires vigorous professional training and skill and expert judg- 
ment to produce an evaluation that warrants serious consideration. One who 
would judge product performance reliably must have some basis of comparison 
of the performance of the given product with others, or with some sort of standard 
or norm so that he may know whether the product can actually be said to have 
been responsible for the good or bad performance, or whether some other factor 
was the cause, or whether the result alleged to occur might not have occurred 
whether the product claimed to produce the favorable performance had been used 
or not. It is well known that in cases at law, testimony by laymen about scientific 
and technical matters does not have standing, and there are a number of good 
reasons for this rule. 

The elaborate statistical studies employed by MIT in arriving at its findings 
regarding AD-X2 and emphasized in certain published discussions of the MIT 
studies reflect a curious lack of sensitiveness to the rights of the ultimate con- 
sumer in respect to the sale and use of an advertised article. From the con- 
sumer’s standpoint, since the advertising makes no exceptions in its claims, every 
sample of AD—X2 should improve the performance of every battery to which its 
use is applicable. This improvement should be substantial, and not so small or 
uncertain that it could be detected only by intricate and involved laboratory tech- 
niques, or by the application to the test data of elaborate statistical processes. 
The only reason for application of statistical methods in a case of this kind 
would be in circumstances where the effect is so slight that it is detectable only 
by testing many samples and analyzing the data on a probability basis; or if the 
product is one which sometimes works favorably and sometimes works unfavor- 
ably, or not at all. Neither of these situations was, of course, indicated in the 
advertising and publicity for AD-X2, which gave the impression that if the 
product was applied to a particular storage battery, it would work without fail, 
every time, and give a substantial, clearly evident, money-saving improvement 
in battery performance. 

In the case of a conflict between the manufacturer and one of the consumer- 
protective agencies of the Government on a matter of advertising and claimed 
performance of products, the function of the Bureau of Standards, in scientific 
testing of consumers’ goods, is that of an impartial testing agency whose results 
would be accepted without doubt or question by the courts, the Federal Trade 
Commission, the Division of Mail Fraud Investigations of the Post Office Depart- 
ment, the Federal Communications Commission, Food and Drug Administration, 
and better-business bureaus throughout the country. 

Matters of salability, marketability, market acceptance, etc., are no proper 
concern of the Bureau of Standards or of any other physical or engineering 
science institution or laboratory. Such questions should remain strictly the 
province of people whose business it is to sell goods, not to test them. The fact 
that consumers are willing to buy something is not the ultimate criterion of its 
merits or value in use, as is well exemplified in the case of drugs, such as sleep- 
ing tablets, cocaine, heroin, marihuana, which, like many other harmful or poi- 
sonous articles are in substantial demand in the market place. 

The importance of having the National Bureau of Standards conduct, or at 
least supervise tests made for the needs of Federal enforcement agencies, is that 
experts working on a project involving technical and scientific tests should not 
only be qualified and competent in the field of the science and technology in 
question, but they should be disinterested and have nothing to gain either in 
money, prestige, or any other thing of value, whether the product which they are 
examining shall be found to have substantial merit or to be almost or entirely 
without merit. It would, for example, be considered unsound policy to ask an 
engineer from a company manufacturing a refrigerator to decide for the public 
or for a Government agency on the relative merits of his refrigerator as compared 
with those of his competitors. Furthermore, he would not normally be qualified 
even to decide upon proper test methods for his appliance, because the tendency 
always exists for an interested party to select a test method which will favor a 
particular make or type of product, and to be against applying test methods 
which will give an advantage to the product sold by his competitors. The cor- 
rect way to arrive at fair and adequate test methods is to simulate as closely 
as practicable, the use of the product in question under actual service conditions. 
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This approach, as it happens, was not followed by MIT in its tests of AD-X2 as 
the Bureau has well shown, and the MIT methods were notably different in char- 
acter from those which would apply to the action of a battery in regular service 
in a consumer’s car. 

May I conelude in this way: I recognize the Senate Small Business Committee 
restricts the scope of its activities to working for the interests of the small- 
business man, but I would like to point out that you, as Senators of the Congress 
from various States in the Union, of course represent a much wider field of in- 
terest, namely that of all the consumer-taxpayers of your respective States. The 
needs and rights of consumers in this whole picture has been somehow lost sight 
of, and in my opinion the able work that the National Bureau of Standards has 
done in its tests of this product have rendered signal service to consumers who, 
as I have already pointed out, have a right to know whether the product will 
perform as advertised. The concept that the consumer has a right to receive 
protection by the Federal Government from economic frauds and gyps as well as 
from dangerous drugs and contaminated foods is a comparatively new one in the 
line of legislative history of consumer protection. In carrying out the various 
laws passed by Congress for the protection of the consumer, considerable work 
has had to be done in formulating test methods. The National Bureau of Stand- 
ards has been one of the pioneers in this field and has contributed greatly to the 
development of methods for testing products under conditions which simulate 
those of actual use. The Bureau is highly regarded by those interested in con- 
sumer protection and consumer enlightenment, as an impartial and effective 
agency in many important fields of physical and engineering science. It would 
be a pity if its present efforts in behalf of consumers were restricted and its work 
reoriented toward development work for manufacturers. May I respectfully 
urge this committee in evaluating the extensive testimony to which it has listened 
in this particular case to keep in mind that to favor the interests of a small- 
business man over that of the consumer will be looked upon as singling out a 
minority interest for special favors. To act with the interests of the consumer 
in mind will serve the greatest number of people in this country, namely, the 
consumer-taxpayers, from whom comes the financial support, not only of the 
Federal bureaus, but also of the Congress of the United States. 


ExHrsit 1 


KEYSTONE BATTERIES, INC., 
San Francisco 24, Calif., February 2, 1950. 
The ASSOCIATION OF AMERICAN BATTERY MANUFACTURERS, INC., 
2706 First National Tower, Akron 8, Ohio. 
(Attention: Mr. W. L. Smithers.) 

Dear Mr. SmiTHers: We have your letter of December 23 with enclosures 
which were very helpful to us. 

When the AD-—X2 first came out, we thought they would kill themselves off in 
short order like most of the other battery additives in the past, but they seem to 
be getting stronger and reaching out further all the time, and they will probably 
reach midwest and east unless something is being done. 

As we understand it, they are now appointing dealers in various cities on the 
west coast who not only try to sell this preparation but also will recondition 
a stock of old batteries which they will guarantee for 12 months. The dealer 
picks out all batteries which show voltage in all cells and undertakes to “rebuild” 
same at prices ranging from $7.00 to $14.00 on a 6-volt and $25.00 to $27.50 on a 
12-volt battery depending on the size. Any batteries which show dead cells they 
turn down. From their point of view, this is a sweet business because we have 
been informed that all they do is charge these batteries or at the most, reinsulate 
them, which shows a considerable profit. 

We heard that they sold the Army Ordnance Department in California $25,000 
worth of AD-X2, but the Ordnance Department in Washington has since issued 
a bulletin to all departments stating this AD—X2 to be of no benefit to batteries 
and instructing them to stop using same. Is there any way we can verify this? 

We think it will be of benefit to all members if the association came out with 
a bulletin quoting Bureau of Standards pamphlet, part of Geo. W. Vinal’s letter 
dated December 7, 1949, and this Army bulletin (if available). 

We were informed that the “Tire, Battery and Accessory News” (published by 
the Trade Press Bureau, Kansas City, Mo.) and are endorsing this preparation 
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probably on the strength of receiving an ad from the AD—X2 people, and we 
think it might be a good idea if the association brought some pressure to bear 
on this maguzine and made them retract this endorsement. If they refuse to do 
this, I feel sure that they would lose most of their subscriptions and ads from 
pattery manufacturers, etc. 

This is a serious situation. We know that we have lost a considerable amount 
of business for last month alone and the loss of business to large manufac- 
turers must have run into thousands. 

We feel sure that with the cooperation of the association and all its members 
we will be able to lick this thing. Looking forward to hearing from you, we are 

Very truly yours, 
KEYSTONE BATTERIES, INC. 
W. Brizer, Secretary. 


THE ASSOCIATION OF AMERICAN BATTERY MANUFACTURERS, INC., 
OFFICE OF THE COMMISSIONER, 
Akron, Ohio, March 10, 1950. 
The FreperAL TRADE COMMISSION, 
Washington, D. C. 

GENTLEMEN : I am attaching copy of a letter received from Keystone Batteries, 
Inc., of San Francisco, Calif., dealing with the distribution of a material, AD—X2, 
which is sold under the claim that it will rejuvenate old batteries. 

At one time the association tried to combat the use of dopes or trick electrolytes 
because after a group of them had been carefully tested in the laboratory it was 
found that none of the materials tested had been helpful in battery performance 
and some of them were actually harmful. Many of these were reported to the 
Federal Trade Commission from time to time. Cease-and-desist orders were 
issued by the FTC, but the companies would spring up in other localities under 
different names and it became a hopeless effort. 

Moreover, retailers of the dopes used as an argument for selling the materials 
that the battery industry is interested in obstructing the use of the materials 
because they would lengthen the life of a battery and reduce sales. This was 
not the case. The industry was simply trying to protect its product against 
introduction of foreign materials and at the same time prevent the public from 
spending its money for something of no value. 

Because of the above, the association decided to discontinue entirely its efforts 
in this regard. All this office does when a complaint reaches us is to enclose 
a pamphlet issued by the Better Business Bureau in which is reprinted a state- 
ment by Dr. Condon, of the Bureau of Standards. 

We believe the FTC should take some action in regard to the enclosed com 
plaint in the interest of both battery manufacturers and battery consumers. 
Before doing so a careful analysis of this material should be made for to my 
knowledge none of our members of the association has done this. The material 
was introduced after we discontinued our effort in these matters. 


THE ASSOCIATION OF AMERICAN BATTERY 
MANUFACTURERS, INC., 
V. L. Smrruers, Commissioner. 


Exuipir 2 


(Retained in committee files.) 


EXHrsit 3 
DEPARTMENT OF COMMERCE, NATIONAL BuREAU oF STANDARDS 
LETTER CIRCULAR LO 302 
(May 15, 1931, reissued March 21, 1949) 
BATTERY COMPOUNDS AND SOLUTIONS 


The National Bureau of Standards receives many inquiries about materials 
which are said to charge storage batteries or otherwise improve their perform- 
ance. More than 100 of such materials have been brought to the Bureau’s atten- 
tion during the past few years. A statement entitled “Solutions Do Not Charge 





516 BATTERY AD—-X2 


Storage Batteries” was issued in the Bureau’s Technical News Bulletin No. 94, 
dated February 10, 1925. This statement was based on tests of typical materials 
available at that time. Since then additional tests on solutions and compounds, 
the latter in the form of salts to be added to the battery electrolyte, have been 
made. The later tests confirm the Bureau’s previous conclusions that these ma- 
terials do not charge storage batteries nor do they materially improve the per- 
formance of the batteries. 

Careful tests have shown that batteries containing these solutions behave 
essentially the same as similar batteries not containing the materials in ques- 
tion; that is, no essential improvements in the capacity of the batteries, the 
time required for charging them, the operating temperatures, or the amount 
of water which must be added to maintain them, have been observed. 

It has been shown that batteries are not charged by changing the solutions and 
that the time required for charging is not decreased. The-word “charge” as 
applied to the storage batteries has a distinct technical meaning. The American 
Institute of Blectrical Engineers has defined the word “charge” as follows: 
“Charge. The conversion of electrical energy into chemical energy within the 
cell or battery. This consists of the restoration of the active materials by passing 
a unidirectional current through the cell or battery in the opposite direction to 
that of the discharge. A cell or battery which is said to be ‘charged’ is understood 
to be fully charged.” This definition indicates clearly that the charging process 
is the restoration of the active materials of the battery by an electric current. 

Careful comparison of batteries containing such solutions or compounds with 
similar batteries not so treated have shown that in either case a half-hour charge, 
the battery being discharged initially, will permit the operator to withdraw 
ampere-hours equal to about what has been put in during the one-half-hour 
charge, and similarly, if the charge is continued for 1 hour the equivalent of the 
11-hour charge can be withdrawn. This is in accordance with fundamental laws 
of physics and chemistry. 

The claim is often made that batteries containing these solutions will operate 
at lower temperatures when being charged by an electric current. The tempera- 
ture to which the battery will rise depends upon the amount of heat energy which 
is liberated within the battery and the radiation of heat from the battery. As- 
suming two batteries to radiate heat equally, the one which has the higher internal 
resistance will operate at the higher temperature. The electrolyte is only one of 
several factors in determining this resistance. Careful comparison between bat- 
teries containing these solutions or compounds and similar batteries not so 
treated have shown that there is very little, if any, difference in the operating 
temperatures under comparable conditions. 

Likewise the claim is often made that the use of such solutions or compounds 
will prevent freezing. The freezing point of a battery electrolyte varies with the 
specific gravity. If extra acid has been added so that the battery, in a state of dis- 
charge, has a high specific gravity the freezing point is correspondingly lower, 
but this introduces other difficulties. 

The claim is sometimes made that these solutions and compounds make an old 
battery work like new. Such a statement is rather vague, but one interpretation 
which might be placed upon it is the following: If a battery which has been giving 
less than its rated capacity is treated with such a solution or compound it might 
be expected that the full rated capacity of the battery would be restored. Bxperi- 
ments have indicated that this is not the case. 

The storage battery has a descriptive name because the energy of an electric 
current supplied to the battery at one time may be held and used at a later time. 
The chemical reactions which occur in such a battery are reversible. During the 
charging process the chemical reactions proceed in one direction, while the de- 
livery of electrical energy results from the chemical reactions proceeding in the 
opposite direction. The fundamental reactions in the battery during discharge 
result in the formation of lead sulfate at both the positive and negative plates. 
When the battery is being charged, on the other hand, the lead sulfate is broken 
down into constituents of the plates and electrolyte. No case has been found in 
which this fundamental reaction is materially altered by the use of these battery 
compounds and solutions. 

Since the storage battery stores chemical energy rather than electricity as such, 
the question may be asked how far the chemical reactions may proceed in the 
battery. Experience shows that, on the average, only 25 to 40 percent of the 
active materials in the cell are actually used during discharge. A battery which 
has been discharged, therefore, to a voltage which is below the useful limit can 
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recuperate to a limited extent if allowed to stand on open circuit for a short 
time so that the electrolyte has an opportunity to penetrate farther into the 
pores of the plates and thereby come into contact with active materials which 
have not been previously converted to lead sulfate. Successive discharges of a 
battery may be made, therefore, before the battery becomes completely exhausted. 
Even then much of the original active material still remains. Changing the so- 
lution in the battery may permit some further discharge to be made as a result of 
the fresh solution making contact with active materials already present. This 
cannot, however, be regarded as evidence that the battery has been charged, 
pecause the active materials of the plates have not been restored in any sense of 
the word. 

A battery which is almost completely discharged may have nearly the same 
voltage as one which is fully charged. In this condition the battery may be able 
to turn the starter of an automobile or light the lamps, but the exact state of 
charge can be determined only by making a measured discharge upon it, using 
suitable measuring instruments. 

The lead sulfate which is formed on the plates during the discharge is finely 
crystallized and quite invisible. If, however, the battery is allowed to stand 
in an exhausted condition for a considerable period of time the crystals of lead 
sulfate tend to grow larger and there is also some increase in the amount as a 
result of local action. In time the plates may become encrusted with a coarsely 
crystallized lead sulfate which is difficult to break down. The condition of the 
battery at such a time is not due primarily to the alleged pernicious effects of the 
sulfurie acid but rather to failure to charge the battery properly. Lead sul- 
fate is sparingly soluble. Introducing a new solution may dissolve a small 
amount of it, but when the solution becomes saturated with the lead sulfate 
no more will dissolve. 

Analyses of some of the solutions have shown them to contain about 40 percent 
sulfuric acid and some coloring matter. Other solutions contain about the same 
amount of sulfuric acid and in addition significant amounts of some or all of 
the following : Sodium, magnesium, potassium, aluminum, and other less common 
materials. The sodium, for example, may have been added as soda, lye, or 
glauber salt, but it seems probable that the metallic ions mentioned above were 
introduced into the solution in the form of the common sulfate salts, such as 
glauber salts, epsom salt, and alum. 

Battery compounds which are not in liquid form have been found to contain 
more or less of the materials mentioned above, with the exception of the sul- 
furie acid. Since the directions for using such compounds ordinarily state that 
they are to be added to battery electrolytes or to fresh solutions of sulfuric 
acid, the result in the battery is essentially the same. 

The use of sodium sulfate, glauber’s salt, in batteries is an old story. It was 
suggested more than 40 years ago, but various authorities have stated since that 
time that such a material is without beneficial effect in a battery. The Bureau’s 
recent experiments on the determination of the rate of sulfation of battery plates 
indicates that even 4 to 5 percent of epsom salt or glauber salts do not materially 
reduce the rate of sulfation. 

The indiscriminate addition of these solutions and compounds to a battery 
is not advisable, although in some cases no particular harm may be done. If 
the solution is used to replace the electrolyte of a completely discharged battery, 
as is frequently the case, the battery may be spurred on to give a little more 
current because of the surplus of active material in the plates, but when the 
battery is recharged by an electric current and the lead sulfate in the plates 
is reconverted into the active materials of the plates and has replenished the 
electrolyte, the specific gravity will probably rise much above the limitations 
for good operation. In some of the Bureau’s experiments it rose to a specific 
gravity of 1.365. This is not desirable because the local action or self-discharge 
within the battery is materially increased. A battery containing one of these 
solutions lost 47 percent of its charge in 4 weeks as compared with 8 percent 
which was lost by a similar battery with the ordinary electrolyte. Batteries 
containing solutions of higher than normal specific gravity may have consider- 
ably less capacity at high rates of discharge, as when cranking the engine of an 
automobile, depending on the behavior of the negative plates. The high spe- 
cific gravity of the electrolyte is also injurious to the wood separators. It is 
a well-recognized principle in battery operation that acid should be added only 
to replace that which has been spilled, or in rare instances to adjust the specific 
gravity to the required standard after the completion of a full charge. 
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ExHipit 4 
BATTERY ADDITIVES 
(By Paul L. Howard and George W. Vinal) 
National Bureau of Standards Circular 504—Issued January 10, 1951 
Various preparations of liquids and solids have been sold to the public as means 
of rejuvenating worn-out or so-called dead batteries. The majority of these 
materials are composed of varying proportions of magnesium sulfate and sodium 
sulfate. Extensive laboratory and field tests have been made covering various 
proportions of magnesium and sodium sulfates. The results show no difference 


between the batteries treated with these mixtures and similar untreated batteries 
used as control. 


I, GENERAL DESCRIPTION OF LEAD-ACID STORAGE BATTERY 


Figure 1 shows a cutaway view of an ordinary automobile battery. Three 
cells are housed in a hard-rubber or composition container and covered with 


FILLER WELL 


VENTS 


tops of similar material containing filler wells, vents,’ and terminals. The top 
is sealed with a bituminous material to complete the battery enclosure. Each 
cell is composed of several positive and negative plates separated by a wood or 
microporous separator. Raised partitions in the bottom of the container leave a 
space under the plates for sediment to collect during the useful life of the 
battery. 

The positive plate is composed of a lead-alloy grid into which lead oxides 
are pasted and the whole formed electrolytically so that the oxides are con- 
verted to lead dioxide. Similarly, the negative plate consists of an alloy grid 
into which lead oxides are pasted and the whole formed electrolytically so 


1 Sometimes the vents are in the filter caps. 
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that the oxides are converted to sponge lead. The electrolyte consists of a water 
solution of sulfuric acid that has a specific gravity in the charged state of about 
i.28 when used as an automobile battery. 

Figure 1 gives a general picture of a battery at the beginning of its normal 
life. Figure 2 shows the condition of a battery at the end of its useful life. 
At that time the positive plates are corroded and the outer grid frame ruptured. 


# 
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Similarly, the negative plates have lost some of their active material and are 
badly sulfated. The wood separators are charred by the sulfuric acid, and 
active material is deposited on their surfaces. Figure 3 shows the condition of 
the positive plates and negative plates. The positive grid frame is corroded 
to such an extent that the plate is disintegrated. The negative plate has lost 
some of its active material in the sulfated area. 


Il. FUNDAMENTAL FACTS ABOUT STORAGE BATTERIES 


A storage battery may be considered as an electrochemical apparatus in 
which electric energy is stored as chemical energy. 

When a storage battery is discharged the chemical energy is transformed 
into electric energy as the lead dioxide and sponge lead react with the sulfuric 
acid to form lead sulfate at both the positive and negative plates. The current 
flows from the positive to the negative plate externally and from the negative 
to the positive plate internally to complete the cycle of transformation of chem- 
ical energy into electric energy. 

The lead sulfate formed during the discharge forms a surface coating over 
most of the surface of each particle of finely divided sponge lead or lead dioxide. 
The center of the particle, being nonporous, is not converted to lead sulfate. 
Each particle is in intimate contact with the next particle so that electrically 
continuous flow of current is maintained. Thus this normal deposit of lead sul- 
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fate forms a relatively thin film over the particles of active material and is easily 
reconverted to the corresponding lead or lead dioxide during subsequent re- 
charge. The relative size of these particles determines the amount of electrolyte 
that may be in the pores of the plate at any given time. 

If a battery is subjected to a high rate of discharge, the reaction of the lead 
and lead dioxide with sulfuric acid will be very rapid. This tends to weaken 
the layer of acid close to the surface of each particle, thus limiting the continuous 
discharge capacity. However, if the discharge is stopped for a short period and 
then repeated, the battery will give additional performance, Thus it may appear 
to the layman as if it has automatically charged itself. This may be repeated 
a number of times with each succeeding discharge, giving poorer performance 
until the battery is effectively completely discharged. This phenomenon, which 
has been known for 70 years, is inherent in all storage batteries and is known as 
the recuperative power of the lead-acid battery. Each time the battery is rested 
the acid diffuses into the pores of the plate and replenishes the supply of acid 
at the surface of the particles of active material. 

After the battery has been discharged it is charged by forcing an electric 
current in the opposite direction so that the lead sulfate is converted back to 
lead dioxide and sponge lead according to its original condition. This completes 
the cycle in which chemical energy furnishes electric energy and electric energy 
is again stored as chemical energy. 

The word “charge” as applied to storage batteries is defined as follows in 
the Standards for Storage Batteries adopted by the American Institute of Elec- 
trical Engineers, dated June 22, 1922 (Definition No. 36-250) : 

“Charge.—The conversion of electric energy into chemical energy within the 
cell or battery. This consists of the restoration of the active material by pass- 
ing a unidirectional current through the cell or battery in the opposite direction 
to that of the discharge. A cell or battery which is said to be ‘charged’ is under- 
stood to be fully charged.” 

All the processes described above follow the fundamental electrochemical laws 
of Faraday, which may be stated as follows: 

1. The quantity of a substance set free at an electrode is directly proportional 
to the quantity of electricity that passes through the solution. 

2. The same quantity of electricity sets free the same number of equivalents 
of substances at the electrodes. 

These laws govern the fundamental reactions within the storage battery, 
regardless of minor changes in electrolyte brought about by the addition of foreign 


matter. 
Itl, SULFATION 


The term “sulfation” has been used in several senses, and this has lead to 
some confusion. In general, it means the formation of lead sulfate on the 
surface and in the pores of the active material of the plates. This may be 
formed as a result of (1) normal discharge, (2) self-discharge, and (3) neglect 
or abuse. 

Sulfation occurring during a normal discharge results in a fine crystalline 
coating over the particles of active materials. This product is easily reconverted 
by the charging current. This type of sulfation is a necessary part of the 
operation of a battery and is not a source of trouble. 

The self-discharge type of sulfation is caused by parasitic currents or by the 
action of the acid on the substances present. The rate at which this sulfation 
proceeds depends upon the temperature and concentration of the electrolyte. The 
formation of lead sulfate in this manner is much slower than by the normal 
discharge process. This allows larger crystals to form. However, if the battery 
is not neglected, these also will be easily reconverted to active material by the 
charging current. For an ordinary automobile battery the average loss in 
charge (as indicated by specific-gravity change) for different temperatures may 
be given as 0.003 drop per day at 100° F., 0.002 drop per day at 80° F., 0.0005 drop 
per day at 50° F. 

Thus if an 0.075 drop is allowed, the battery would need recharging as a result 
of local action at the following intervals: At 100° F. recharge at 25 days, at 
80° F. recharge at 37 days, and at 50° F. recharge at 5 months. Certain impuri- 
ties in the electrolyte will increase the local action and hence the rate of sulfation 
in the plates. 

The third and popular use of the word sulfation applies to excessive amounts 
- lead sulfate that may form in or on the plates as a result of neglect or 
abuse, as 

1. Allowing the battery to stand in a discharged condition for a long time. 
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2. Neglecting to make repairs when evidence of trouble within the cells be- 
comes apparent. 

3. Filling cells with electrolyte when water should have been used. 

4. Operating battery at excessive temperatures, 

5. Persistent undercharging. 

6. Presence of certain impurities in the electrolyte. 

7. Operation for long periods in a partially charged condition. 

This type of sulfation is more difficult to reduce and may injure the plates. 
Excessive sulfation can be avoided with reasonable care. It is doubtless true 
that the liability to troublesome sulfation of lead batteries has been exaggerated 
by those exploiting so-called cures. 

When a battery stands in a discharged condition for some time the lead sulfate 
crystals tend to grow. In doing this they harden and become larger and may 
break away from the surface. Also, the growth of the sulfate crystals tends 
to block the pores of the plate. As these crystals occupy more space than the 
original active material, their expansion may eventually either fracture the 
grid frame or loosen the active material. 

Lead sulfate is very slightly soluble in sulfuric acid electrolyte at normal 
temperatures. However, the solubility increases with rise in temperature. One 
cause of crystal growth depends on a rise in temperature to dissolve the lead 
sulfate and a drop in temperature to recrystallize it. Thus the larger crystals 
grow at the expense of the smaller. Another cause is the removal of acid from 
the electrolyte in the pores as lead sulfate is formed, causing a greater solubility 
of the lead sulfate in the low gravity acid and a recrystallization as more acid 
diffuses into the pores or as the amount of electrolyte in the pores is reduced due 
to growth of the crystals. Both of these causes contribute to troublesome 
sulfation. 

Because of the closing of the pores in the:active material by the crystal growth 
of the lead sulfate it becomes increasingly difficult for the electrolyte to pene- 
trate into the plates. If a battery which has stood for a long time is filled with 
water and placed on charge with a direct-current source it is found that the 
initial closed-circuit voltage is much in excess of its normal value. As the elec- 
trolyte penetrates into the active material and reconversion begins the voltage 
will gradually drop to that of a normal cell. If the applied voltage is low and 
the cell resistance is high, the indications might be that the cell is dead. How- 
ever, if sufficient time is allowed, there would be a gradual breakdown of active 
material and current would begin to flow. This condition is true, regardless of 
whether or not a battery has been treated with additives, provided it has been in 
a sulfated condition for a long period. 


IV. TYPES OF ADDITIVES 


More than 100 additives have been brought to the Bureau’s attention during 
the past 30 years. A statement entitled “Solutions do not charge storage bat- 
teries” was issued in the Bureau’s Technical News Bulletin 94, February 10, 
1925. Since that time many additional tests on solutions and compounds, the 
latter in the form of salts to be added to the battery electrolyte, have been made. 
Bureau Letter Circular 302 was issued in 1931 and has been revised to meet new 
demands. 

Various types of additives have been marketed over the period of years. Anal- 
ysis of these preparations shows their composition falls into the following 
categories : 

Solids 

(1) Preparations of varying proportions of magnesium sulfate and sodium 
sulfate in various states of hydration. 

(2) Preparations including potassium, aluminum, calcium, or ammonium sul- 
fates, or the corresponding phosphate salts. 

(3) In addition to the compounds in (1) and (2), nitrates, chlorides, iron, 
copper, or mercury may be present. All these are definitely harmful to the 
battery. 


Liquids 


(1) Solutions of sulfuric acid of various specific gravities, with or without some 
coloring matter. 

(2) Solutions of sulfuric acid of various specific gravities, with additions of 
significant amounts of materials containing some or all the following metal 
ions: sodium, magnesium, potassium, aluminum, and other common materials. 

(3) Tapwater with a little organic dye and traces of metal salts. 
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(4) Tapwater with significant amounts of organic acids or metallic salts 
of these acids. 

(5) Glycerin or alcohol in water solution with or without metal sulfates added. 

In general, the directions for using additives specify that each cell of the battery 
be treated with the contents of a package, filled with water, and charged by means 
of the automobile generator for a certain length of time. Then a specified test is 
usually given in which the starter motor drains the battery until it will no longer 
turn the motor. Then after a rest period the ignition is turned on and the starter 
will usually turn the motor over long enough to start it. 

Such tests are not indicative of the condition of the battery or whether the 
additive improved the characteristics of the battery, but are calculated to give 
the unwary purchaser a false idea that an improvement has been caused by the 
additive. Preliminary tests are essential in order to determine any improvement 
in performance resulting from the treatment. 

In order to make a comprehensive and complete study of the effect of various 
additives on a battery, a complete check on the characteristics of the battery 
must be made before and after treating to establish a valid comparison. Refer- 
ring back to the types of additives listed above, certain conclusions may be drawn 
from earlier work. 

1. In all cases where sulfuric-acid solutions are concerned it is known that no 
long-term advantage is to be gained through increasing the specific gravity of the 
electrolyte. Momentarily there may be an increase in capacity, but the increased 
local action associated with the higher specific gravity will soon overcome this 
advantage. 

2. Use of water with traces of other materials shows no advantage over using 
plain tapwater to fill the battery. If glycerin or alcohols are present, these are 
considered harmful as they are converted to harmful organic acids that may 
remain in the electrolyte and shorten the life of the positive plate. 

3. The use of materials containing copper, mercury, iron, nitrates, or chlorides 
is definitely harmful, as shown in the work of Vinal and Schramm? and others. 

4. Of all the types listed, the most commonly used materials are magnesium 
sulfate and sodium sulfate. Combinations of these substances are most com- 
monly used in present-day additives, 


V. EXPERIMENTAL PROCEDURE 


In order to study these combinations it was necessary to devise a test procedure 
that would cover the main characteristics of the battery and the claims most often 
used by the manufacturers for their additive. A series of tests was set up to 
cover the following points: 

1. Change in specific gravity of solution produced by the additive. 

2. Effect on capacity at normal discharge rates, such as the 5-hour rate, to 
determine whether there was a decrease in sulfation. 

3. Effect on self-discharge or local action as an indication of improvement in 
retention of charge. 

4. Effect on temperature of cells during charge as a means of prolonging life. 

5, Effect on water consumption as an indication of whether the battery was 
taking the charge better with or without the treatment. 

6. Simulation of an operational test where the batteries remained just under 
full charge for a long period but never on a complete discharge cycle to determine 
whether the treated cells would recharge more completely than untreated cells. 

7. High-rate discharges starting at 300 amperes, then reducing to 200 amperes 
and 100 amperes successively, to determine whether there is any change in cell 
performance under these conditions by treating the battery with additives. 

Six batteries of Army 6-volt type 2H that had stood for 4 years in a charged 
and damp condition were filled with 1.050 acid and given a 388 ampere-hour 
charge. The results of this charge are shown in table 1. Here the specific 
gravity did not rise equally in all cells and the capacity was low except in bat- 
tery 5. This battery recovered all its rated capacity but was high in local action. 

Capacity and stand loss were measured on these batteries to establish their 
characteristics prior to treating. A series of combinations of anhydrous magne- 
sium and sodium sulfates were set up as shown in table 2. Mixtures A and C 
are commercial products, while mixtures B, D, and E were prepared and included 
in the group in order to extend the range of compositions studied. 


? Transactions of the American Institute of Electrical Engineers, 44: 288 (1925). 
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8. Determination of the recuperative power of a cell when subjected to 300- 
ampere load for a short interval followed by a rest period and repetition of the 
cycle. This is to indicate whether any improvement was made by the treatment. 

9. Effect of several complete cycles to see if there was an increase in capacity 
and specific gravity. 

In order to make such a series of tests it was first necessary to obtain mechani- 
cally sound batteries that were permanently sulfated. Various so-called sulfated 
batteries were obtained and given a charge for an extended period until there 
was no further change in gravity. A battery made in 1920 that had been allowed 
to stand from then until 1949 was dismantled and the negative plates charged 
in 1.050 specific gravity sulfuric acid against sheet-lead positives. These plates 
were completely converted to sponge lead. It has been the experience here that 
most of the so-called sulfated batteries filled with low-gravity sulfuric acid 
or water will respond to normal charging procedures, provided the charge is 
slow and over an extended period. However, if the cells are filled with high- 
gravity acid, the response to charge is very poor. 


LE 1—Unused 2H batteries stored damp for 4 years, filled with sulfuric acid 
of specific gravity 1.050 and charged at 5 amperes for 838 ampere-hours 


Final specific gravity at 28° C. of cell 
Battery No. 7 ii oe a 
3 


TasLe 2.—After preliminary tests, 2 cells in batteries, 1, 2, 3, 4, and 6 of table 1 
treated with various mixtures of magnesium sulfate and sodium suifate 


tages are of the anhydrous salts. Differences from 100 percent indicate the percentage of water of 
hydration) 


Sodium Magnesium Weight of 


Battery Cells treated sulfate sulfate dry mix- 
(Na2S804) (MgSO, ture 


Percent | Percent 
and 3 1 68 15 
2and 3_. | 50 | 30 
2and3 142 1 45 
and 2 . A 20 60 
2and 3 10 80 


Approximate. 


Batteries were treated as indicated in table 2. In all cases 1 cell in each 
battery was used as standard, and the other 2 were treated. The results of 
these tests are given in tables 4 to 38. 

A number of statements have been made over the years to the effect that 
there is little or no change in gravity when these materials are added to the 
electrolyte. In order to show the effect on specific gravity, the test mixtures 
in table 2 were dissolved in 200 milliliters of water, and the specilic gravity 
of each was determined. The results are given in table 3. This volume is ap- 
proximately 50 percent of the free electrolyte per cell in an automobile storage 
battery, so the immediate rise in specific gravity approximates 0.015 for every 
10 g of additive. However, this rise in gravity is much smaller at the end 
of a full charge due to complete mixing of the electrolyte. 

Tables 4, 5, 6, 7, and 8 show the capacity variations at the 20-ampere rate 
when discharged immediately after charge and after a 16-hour stand before 
and after treatment. In practically every case the capacity decreased after 
treatment more than average. This definitely shows that there is no improve- 

38414—53-——-34 
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ment of cell performance obtained by the use of such additives and further 
confirms the fact that such additives do not remove the products of sulfation. 
If the sulfate was removed from the plates, there would have been a marked 
increase in the capacity of the treated cells. This is not the case. In all cases 
it is seen that there is no significant difference between treated and untreated 
cells. 


TABLE 8.—Specific gravity of solutions of the treatment mixtures listed in table 2 
in 200 milliliters of water at 24° 0 





Treatment mixture Dry weight |Specific gravity 


1. 036 
1. 066 
1, 063 
1. 062 
1. 054 





TABLE 4.—Ampere-hour capacity at the 20-ampere rate before and after treating 
battery 1 with mixture A 


Ampere-hour capacity 


Temper- 


Treatment ature Freshly After 
charged — 


| 
| 


cn months 





€ cycle 


28 
33 | 
33 
28 
33 
28 
33 
33 | 
28 
33 
28 
33 








TABLE 5.—Ampere-hour capacity at the 20-ampere rate before and after treating 
cells 2 and 3 of battery 2 with mizture B 


Ampere-hour capacity 
Temper- | = 
ature Freshly After 


16-hour 
charged stand 


Treatment 








Ta LA Se Sole ore Hi 
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TaBLe 6.—Ampere-hour capacity at the 20-ampere rate before and after treating 
cells 2 and 3 of battery 3 with mixture C0 


Ampere-hour capacity 


Temper- 


Treatment ature 


Time 

After 
Freshly 16-hour 
charged 


HW 
wo 


}mnitial 
}s WD csdtacctucssinntis 


6 months 
}initial iesenennebennell 


BRS BE BERE 


6 months 
}initial 


we 
> 





sie 











yw 
w 


TABLE 7.—Ampere-hour capacity at the 20-ampere rate before and after treating 
cells 1 and 2 of battery 4 with mizture D 


| 


Ampere-hour capacity 


Treatment After 


16-hour 
stand 


Freshly 
charged 


33 
28 
33 
28 
33 
33 
28 
33 
2 
33 
33 
28 





28 
33 


Tables 9, 10, 11, 12, and 13 summarize the 3- and 4-day stand on open circuit 
before and after treatment. The stand loss is directly related to retention of 
charge and is usually a measure of local action. There is no significant differ- 
ence between treated and untreated cells. 

Tables 14, 15, 16, 17, and 18 summarize tests of successive discharges made by 
starting at 300 amperes and reducing the current to 200 and then to 100 amperes 
to determine any benefits of treating. It is shown that there is no significant 
difference in performance of the treated and untreated cells. 

Tables 19, 20, 21, 22, and 23 give a record of final cell temperatures for eight 
charges spread over a 3-month period. It might be noted that cell 2 is a center 
cell, which, because of its protected position normally runs 0.5 to 1° C. higher. 


There is no significant difference in temperature between treated cells during 
this period. 
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TABLE 8.—Ampere-hour capacity at the 20-ampere rate before and after treating 
cells 2 and 8 of battery 6 with mirture BR 


Ampere-hour capacity; 


Temper- 
ature Freshly After 


he : 16-hour 
charged stand 


\Initial 


4 cycle 
6 months 


Initial 


4 cycles 


} 
j 
\ 
j 


6 months 
\Initial 


\4 cycles 


6 months 


Tables 24, 25, 26, 27, and 28 summarize the water consumption over a 6-month 
period. The first part cov ne cycle operation during tests of cell characteristics 
The remaining period covered a simulated life test. There is no significant 
difference in water consumption between treated and untreated cells. An ae 
average per week shows a loss of 59 milliliters of water for the treated and 5 
milliliters of ws . for the untreated cells for the 27-week period. 

Tables 29, 30, 32, and 33 give the variations in specific gravity over a 26- 
week period of eel life test where the battery is maintained just under ful! 
charge. In this case the loss in charge was due to excessive local action. The 
variation is about the same order, whether the cells are treated or untreated 
After the 26 weeks, a freshening charge was given to determine the ability of 
the batteries to return to initial conditions. Here again, the untreated cells 
performed as well as the treated cells. 


TABLE 9.—Drop in specific gravity during 3- and 4-day stands before and after 
treating cells 1 and 3 of battery 1 with mixture A 


Total drop in specific gravity at 28° C 
stment Following ——— 
cycle 
Time 3-day stand! 4-day stand 


0. 028 


Ls lreated 3 . 043 
do 
do 6 months 
' ntre ‘ted . . 033 
do ‘ : . Jal 
do 7 > . 033 
do 
do . 6 months suisse) | 
Untreated - 033 
do . 
+ Treated 
do an bs 
do alate é 6 months_... 
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TaBLE 10.—Drop in specific gravity during 3- and 4-day stands before and after 
treating cells 2 and 3 of battery 2 with mizture B 


| Total drop in specific gravity at 28° C 
Tra . Following fat : ce 
Treatment | eycle— 


Time 3-day stand) 4-day stand 


Untreated 0. 023 
do aches 
do : } : ' . 088 
do - : 
do see 6 months 

‘Untreated 
do 

rreated 


Untreated 
do 
+ Treated. 
do ‘ 4 
do dain 6 months 


do : 
do “ 6 months 


TABLE 11.—Drop in specific gravity during 3- and 4-day stands before and after 
treating cells 2 and 3 of battery 3 w ith mirture ( 


Total drop in specific gravity at 28° C 
ines Following . 
rreatment cycle 
Time 3-day stand) 4-day stand 


Untreated we ba iw Jee 0. 033 
._.do iodibe : . . 
..do eisai all ‘ é babe 2 028 
do co ol . 
do ahndisdbil 6 months 

Untreated 
do we ea _ “0 

¢ Treated__...- ae ‘ . “ 


Untreated 
..do 
Treated _.- 
do ‘ 38 wie é 3 : 
laa M ninalaata ----| 6 months.... 


do se 
do ‘ z bids ..| 6 months_....... 


—Drop in specific gravity during 3- and 4-day stands before and after 
treating cells 1 and 2 of battery 4 with mixture D 


Total drop in specific gravity at 28° C. 
Following 
cycle 


Treatment 
Time 3-day stand | 4-day stand 


Untreated . 4 ; 0. 043 
do ¢ 

Treated 4 3 , 053 
| ae ‘ ; . 
do ; witeieihe 6 months 

Untreated 
do 

Treated. 


Untreated 
do 
.-do 
do 
do ~ 6 months 


| - es q ‘ 
do a F 4 6 months 
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TABLE 13.—Drop in specific gravity during 8- and 4-day stands before and after 
treating cells 2 and 3 of battery 6 with miature E 


Total drop in specific gravity at 28° OC. 
7 Following 
Treatment eycle— 


Time 3-day stand| 4-day stand 


|( Untreated 
do 
..do 
...do 
do 
Untreated 
do le 
.-|4 Treated. .__. 
..do 
do 
Untreated 
ce 
.-|4 Treated. -- 











TABLE 14.—300, 200, 100 ampere successive constant-current discharge of battery 
1 after treating cells 1 and 3 with mizture A 


Time of dis- 
charge 


Cell 2, un- 


1 ¢ ) ) 
Current (amperes) treated 


Cell 1, treated Cell 3, treated 


Minutes 


0. 
1 
1 
2. 
2. 
3. 
3. 
3 


1 After the 3.5-minute reading, cell 1 began to smoke so discharge was discontinued. 


TABLE 15.—300-, 200-, 100-ampere successive constant-current discharge of battery 
2 after treating cells 2 and 3 with mizture B 


Current (amperes) — Cell 1, un- loon 2, treated|Cell 3, treated 


Minutes 
Start 
1.0 


~ 
te 
a 
Sess 


noo 


ee 
BRS gona rans 99 9999 
cocoaacoaucoco 


e222 
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TABLE 16.—300-, 200-, 100-ampere successive constant-current discharge of battery 
8 after treating cells 2 and 8 with mizture C 


Current (amperes) = | pete cet 2, treated| Cell 3, treated 


Minutes Volts Volts Volts 
Start 1, 53 1, 29 . 
0.5 1,48 1, 21 . 40 
1. 46 1.10 —1.05 
—1.00 
—1.40 


TABLE 17.—800-, 200-, 100-ampere successive constant-current discharge of battery 
4 after treating cells 1 and 2 with micture D 
| 
Current (amperes) 7 ns Cell 1, treated Cell 2, treated) —— 





Minutes Volts Volts¥ Volts 
Start 1.4 1. 47 
1. 29 1, 44 
1.18 .37 
70 . 20 
~ 85 . 07 


- 68 . 32 
3 . 25 
-21 


85 . 56 
- 83 - 565 
-13 . 44 
—.02 - 41 


FOP PPS SPN ES 


_ 





TABLE 18.—300-, 200-, 100-ampere successive constant-current discharge of battery 
6 after treating cells 2 and 3 with mioture HE 


'% . a - 
Current (amperes) F a yes oben Cell 2, treated) Cell 3, treated 


Minutes Volt Volts Volts 
Start ° 1. 21 
0.5 4 


PNM OPP pyre er 


Baws 
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TABLE 19.—Cell temperatures at end of charge before and after treating cells 1 
and 8 of battery 1 with mixture A 


Temperature of cell— 


Charge Input ne 2 


Untreated Treated Untreated | Untreated 


A m pere- 
hours amperes 
388 5 
248 5 
339 5 

194 

130 

145 

135 

120 


TABLE 20.—Cell temperatures at end of charge before and after treating cells 2 
and 3 of battery 2 with mixture B 


Temperature of cell— 


Finish- 


rate l, 
Untreated 
Untreated | Treated | Untreated | Treated 


1m peres 


34 
36.5 
34.5 
31 
39 


TABLE 21.—Cell temperatures at end of charge before and after treating cells 2 


and 3 of battery 3 with mixture C 


Temperature of cell— 


Finish- 
Input ing 3 
rate 1, J os ids cicada 
Untreated 
Untreate Treated Untreated Treated 


im pere- 
hours Amperes 
388 5 
248 
339 
194 
130 
145 
135 
120 
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—Cell temperature at end of charge before and after treating cells 1 
and 2 of battery 4 with mixture D 


Temperature of cell— 


Input vunetes 
3, un- 
treated 


Untreated Treated JIntreated Treated 


Ampere- 
hours Amperes | 

388 
248 
339 
194 ‘ eoce 33 
130 A ’ 38. 
145 oe = 34. 
135 _ : 31. é 
120 | | 39. 


TABLE 23.—Cell temperature at end of charge before and after treating cells 2 and 
83 of battery 6 with mizture EB 


Temperature of cell— 
Finishing 


Input rate 


3, un- 
treated 


Treated Untreated Treated 


Ampere- 
hours Amperes 
388 | 5 

248 

339 

194 

130 

145 

135 

120 


24.—Water consumption of battery 1 over a 27-week period after treating 
cells 1 and 3 with mixture A 


Water consumption by 


Time (weeks) Cycle condition (daily) | 
| Celli, | Cell2, | Cell3, 
treated | untreated | treated 


| Milliliters | Milliliters | Milliliters 
Cycled s.. 144 | 90 | 75 
; do__. | 150 218 | 220 
4-hour charge, 20-hour stand ___| 350 317 | 327 
6835-3. 522 | 497 475 
a 320 | 242 | 275 
do__- 240 | 214 | 224 


Total, milliliters ; gaan be 1, 726 1, 573 | , 521 
Average water per | 
milliliters acai 64 
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TABLE 25,—Water consumption of battery 2 over a 27-week period after treating 
cells 2 and 3 with mizture B 





| Water consumption by— 


Time (weeks) | Cycle condition (daily) 
| Cell 2, 
untreated | treated treated 


— 
Milliliters 

Cycled | 95 
|.....do0 171 
| 4-hour charge, 20-hour stand__- 312 
440 
324 
211 
Total, sites... .. -cannc-<e | 1, 553 
Average water per week, milli- | 57 
liters, 








TABLE 26.— Water consumption of battery 3 over a 27-week period after treating 
cells 2 and 8 with mivture C 





Water consumption by— 


Time (weeks) | Cycle condition (daily) 


Cell 1, Cell 2, Cell 3, 
untreated | treated treated 


Milliliters | Milliliters 
145 70 
139 213 
329 329 
493 77 
301 303 
228 226 

Total, milliliters. . a scaaatieialion we 1, 635 1, 618 

Average water per week, mil- 60 60 

liliters. 


TABLE 27.—Water consumption of battery 4 over a 27-month period after treating 
cells 1 and 2 with miature D 


Water consumption by— 


Time (weeks) Cycle condition (daily) 
Cell 1, Cell 2, Cell 3, 
treated treated untreated 


Milliliters | Milliliters | Milliliters 
80 90 90 
" Penn ninlicpaaibmeniel 191 209 
4-hour charge, 20-hour stand__. 340 272 
1 eo 7 f 483 488 
305 276 
250 232 
RD I ck tem adtitees thao cccknwanecccons 1, 659 
Average water per week, tae 61 
milliliters. 
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TABLE 28.—Water consumption of battery 6 over a 27-week period after treating 
cells 2 and 3 with mixture E 


Water consumption by— 


Time (weeks) Cycle condition (daily) 
Cell 1, Cell 2, Cell 3, 
untreated treated treated 
1 


Milliliters | Milliliters 
85 70 
207 233 228 
306 324 318 
453 450 482 
302 283 297 
231 204 238 
Total, milliliters g 1, 564 1, 623 
Average water per week, 58 60 
milliliters. 


TABLE 29.—Specific gravity of battery 1 after treating cells 1 and 3 with mivture 
A, placed on a cycle of 4-hour charge at 5 amperes and 20-hour stand per day, 
7? days per week for 26 weeks 


Specific gravity at 28° ©. 


Time (weeks) Cell 1, treated Cell 2, untreated Cell 3, treated 


Full 
charge 


Full 
charge 


Full 


Cycle charge 


Cycle Cycle 


ics. 


TABLE 30.—Specific gravity of battery 2 after treating cells 2 and 3 with mizture 
B, placed on a cycle of 4-hour charge at 5 amperes and 20-hour stand per day, 
7 days per week for 26 weeks 


Specific gravity at 28° C. 


Time (weeks) 


Cell 1, untreated Cell 2, treated Cell 3, treated 
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TABLE 31.—Specific gravity of battery 3 after treating cells 2 and 8 with mizture 
C, placed on a cycle of 4-hour charge at 5 amperes and 20-hour stand per day, 
7 days per week for 26 weeks 


Specific gravity at 28° C. 


T Cell 1, untreated | Cell 2, treated Cell 3, treated 
ime (weeks | 

Full 
charge 


Full 


| aoa Full 
charge | Cycle | 


Cycle charge 


Cycle 
. 268 


1. 260 


. 234 
1, 234 
Loss 
Cycle b 0.030 ane | ane 
Full charge -- 0.019 ’ 0.029 0. 034 
| 


TABLE 32.—Specific gravity of battery 4 after treating cells 1 and 2 with migzture 
D, placed on a cycle of 4-hour charge at 5 amperes and 20-hour stand per day, 
7? days per week for 26 weeks 
Specific gravity at 28° C. 


Sane fweeks) Cell 1, treated Cell 2, treated Cell 3, untreated 
Full 
charge 


wa | aces | ee 
charge | Cycle | charge 


‘yele Cycle 


1. 265 


1, 265 |_- 


Loss 
tO we eae 
Full charge....... 


TABLE 33.—Specific gravity of battery 6 after treating cells 2 and 3 with mixture 
Ei, placed on a cycle of 4-hour charge at 5 amperes and 20-hour stand per day, 
7 days per week for 26 weeks 
Specific gravity at 28° C. 
Cell 1, untreated Cell 2, treated | Cell 3, treated 


Full sai Full Full 
charge Cycle charge charge 


Time (weeks) 


Cycle 


1. 259 


| 
| 


1. 242 
1. 260 
; 1. 227 |-.- 
seine 1. 212 
1.229 |...... | 
| 1. 202 
a... cet: 
Loss 
Cycle . 0. 040 | 
Full charge ! ; 0. 035 ; 
| | 
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Tables 34, 35, 36, 37, and 38 show the results of short high rate discharges with 
rest periods in between. It must be pointed out that open-circuit voltages are 
essentially normal after each cycle. Particular attention is called to the last 
cycle where the immediate open-circuit voltages are given showing the recupera- 
tive power of the battery. The results again show no significant difference be- 
tween treated and untreated cells. The tests outlined above were on unused 
batteries sulfated from long wet shelf life. 

An additional test was carried out on a used 6-volt, 100 ampere-hour automo- 
bile battery which would not hold its charge. Characteristics of this battery were 
determined before treatment and again after treating cells 2 and 3 with mixture 
C of table 2. Table 39 summarizes the 300-, 200-, 100-, and 50-ampere constant- 
current successive discharge before and after treatment. The battery then 
stood 16 hours, and the same discharge was repeated. It was found that 200 
amperes was the highest current that could be maintained. A careful survey 
of this table shows there is a voltage rise each time the current is reduced. 
This shows the remarkable recuperative power of a battery regardless of its 
condition, provided it is mechanically sound. As seen here, there is no signifi- 
cant improvement in the treated cells. For a good battery the voltage should be 
near 2 volts and not reversed. Table 40 summarizes the stand characteristics of 
the same battery. Again, there was no improvement shown in its ability to 
retain a charge. 


Taste 34.—Test on recuperative power of battery 1 after cells 1 and 3 were 
treated with mixture A when subjected to a 300-ampere constant-current load 
for 1 minute followed by 15 minutes on open circuit and the cycle repeated 


| 
Cell 1, treated Cell 2, untreated Cell 3, treated 


Discharge |—— - —_—| . . —— oa 


— 
time Open | Closed | Open Closed Open Closed 
circuit | circuit circuit | circuit circuit circuit 


Minutes Volts Volts | Volts Volts Volts | Volts 
2. 08 | 2.08 |__. 


2. 08 

05 | 1.30 1. 3 
-6 | : | 1.14 1 
2 1.00 


1.10 
1. 06 


.00 
Final open circuit 


1 Reversed. 


TABLE 35.—Test on recuperative power of battery 2 after cells 2 and 3 were 
treated with mixture B when subjected to a 300-ampere constant-current load 
for 2 minutes followed by 15 minutes on open circuit and the cycle repeated 


| 
Cell 1, untreated Cell 2, treated Cell 3, treated 





Open Slosed Open Closed Open | Closed 
circuit circuit circuit circuit | circuit circuit 


| 
Minutes ‘ Volts Volts | Volts | Volts 
2. 08 2.08 |_. Se 


we 
a 


Start |......- . 50 | 1. 
0.5 -41.. isa 1. 
BO Pec isk..us . 40 ‘ 1. 

1.5 . 32 

2.0 |... . 2 


BEEN 


Start 
0.5 a 
Ba TE Manas 





see 








Start | 
0.5 | 





Immediate 
5 minutes 
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TasLe 36.—Test on recuperative power of battery 3 after cells 2 and 8 were 
treated with mivture C when subjected to a 300-ampere constant-current load 
followed by 15 minutes on open circuit with cycle repeated 


Cell 1, untreated Cell 2, treated Cell 3, treated 


Closed Open Closed Open Closed 
circuit circuit circuit circuit circuit 


Open 
circuit 


= — | 


| 
Volts Volts Volt | Volts 
OS. tease . 2. 08 

i 


Immediate 
15 minutes. ..-.-..- slings 











TABLE 37.—Test on recuperative power of battery 4 after cells 1 and 2 were 
treated with migture D when subjected to a 300-ampere constant-current load 
followed by 15 minutes on open circuit with cycle repeated 


Celll, treated | Cell 2, treated Cell 3, untreated 
Open | Closed Open Closed Open Closed 
| circuit | circuit circuit circuit circuit circuit 








Minutes Volts Volts 
2. 08 


Immediate 
BD RINE. cnnenccessesenan 











Tas_e 38.—Test on recuperative power of battery 6 after cells 2 and 3 were 
treated with mixture E when subjected to a 300-ampere constant-current load 
followed by 15 minutes on open circuit with cycle repeated 


Cell 1, untreated | Cell 2, treated Cell 3, treated 


Time 


Open | Closed Open Closed Open Closed 
i 


circuit circuit circuit circuit circuit circuit 





Minutes | Tolts Volts 


1,24 


Immediate 
15 minutes 
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Taste 39.—Results of 300-, 200-, 100-, and 50-ampere successive discharges on 
a discarded 6-volt automobile battery that would not hold its charge, before 
treatment and after treating cells 2 and 3 with mixture C 





Cell 1, untreated Cell 2 Cell 3 


Time of dis- } : 
charge 





Current Bef f | | 
¥ | Before | After | Before After 
Before After |treatment|treatment/treatment treatment 








Minutes Volts | Volts | Volts | Volts | Volts 
Start 1. 63 1. 60 |__- | 33 
0.5 1.61 | - 56 1. 55 1.58 
1.55 | 48) (1.45 1. 50 
1 


. 51 « BD leacant 


_ 
on 


Amperes 

Pr’ 0 ea 
Stiecins 1. 22 | . 29 
1. 40 . 33 1.00 . 20 


‘tah, Sar 
50 -6 | 


. 18 | 
. 69 2 
.81 . 44 | 
. 55 

; 47 
16 uv 41 | 


DO ON Or OT em OO GO CORO IO} 

















- 


“II bo to 
Orr 


nor one 








se 


1 Revised. 
TasLe 40,—Results of stand test on a discarded 6-volt automobile battery before 
and after treating cells 2 and 3 with miavture 0 


Drop in specific gravity at 28° C. 


Cell 1, untreated | Cell 2 Cell 3 


| 


Before After Before After 
Initial Final treatment | treatment | treatment | treatment 


a pati aml 


0. 050 0. 194 0. 209 0. 030 0. 060 
. 084 . 194 - 219 . 060 . 004 


As a further study of the possible effect of various mixtures of magnesium 
and sodium sulfates on self-discharge, tests were made on negative plates taken 
from a discarded battery. These plates were charged in sulfuric acid of specific 
gravity 1.050 against pure-lead positives. After charge they were placed hori- 
zontally in tanks of sulfuric acid of specific gravity 1.350 and inverted glass tubes 
closed at the top and initially completely filled with acid were placed over portions 
of the plates to collect the gas given off in a 24-hour period. Then the plates 
were taken out and recharged in sulfuric acid of specific gravity 1.275 with the 
various mixtures of magnesium and sodium sulfates outlined in table 41 and 
the test repeated. The amount of gas collected is an indication of the local action 
on the plate. Table 41 gives a summary of the results. There is no significant 
reduction in local action due to treatment with magnesium or sodium sulfates. 
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Tas_Le 41,—Measurement of gas evolution from negative plates on 24-hour stand 
in sulfuric acid of specific gravity 1.350 before and after treating with miztures 
of sodium sulfate and magnesium sulfate 


Anhydrous material in 


0 ¢ of material Milliliters of gas from portions of plates— 


Plate ! 


Sodium 
sulfate 


Percent 
None 
None 


Magnesium 
sulfate 


Percent 
None | 


None 


Upper 


Befcre 
treatment 


After 


74. 
30. 


treatment 


Before 
treatment 


14 


29 


Lower 


After 
treatment 


4 


0 


80 20 9.1 | 82. 10. 4 
80 20 d 69. 20.8 
60 40 d 45. £ 20. 
60 40 g 39. 12.8 
40 60 : | 35. 20.3 
10 60 i a 20. 
20 80 SS. 41 
20 80 5 51.5 24. 7 
None 100 4! 45. ! 21 
100 None 4 73 23 


“> 


| Plates 5, 7, 8, upper sections badly sulfated. Did not recharge during treatment. 

Another series of tests was carried out by storing batteries for a period of 1 
year and then reservicing them. These batteries were reserviced as follows: 
Filled with sulfuric acid of specific gravity 1,280, treated with a commercial 
preparation of magnesium and sodium sulfate, treated with a saturated water 
solution of sodium sulfate, and treated with a saturated water solution of mag- 
nesium sulfate. A summary of the results is given in figures 4, 5, and 6. 

Figure 4 gives variation in capacity at the 5-hour rate. This shows the stand- 
and procedure of filling with acid is superior. Similarly, figure 5 shows the 5- 
minute rate, and figure 6 the cycle life. In all cases there is no improvement 
shown by the use of combinations of magnesium and/or sodium sulfate. 


5.5 


5.0 


2 4 
TIME , MINUTES 


Figure 4.—Capacities of batteries stored 1 year reserviced, both treated and 
untreated, discharged at the 5-hour rate 


la. 

ib te iJ : F Do. 

2a 2 shes 4. q 8 | Before storage 
2b snp ivtiaianali sien as Lg fter storage. 
ed pihdenwl r euitba ie ieee ocineGnuaiaa Do. 

3b . catia al as ss i | Do. 


rr —_..00°°”€”™@C@0 00 EES eee nn — een 


1 Saturated solution. 
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3 4 
TIME , HOURS 


Ficure 5.—Capacities of batteries stored 1 year reserviced, both treated and 
untreated, discharged at the 5-minute rate 


Composition of additive 





Time of troatment 
Na2SOxu MgSO, H:0 


Percent Percent 
Not treated. 
aiainn Do. 
25.8 | Before storage. 
25.8 | After storage. 
Do. 





100 


a 
> 
~ 
Qa 
a 
a 
<q 
oO 
J 
< 
e 
z 


25 50 75 100 
CYCLES 


Figure 6.—Capacities of batteries stored 1 year reserviced, both treated and 
untreated, during cycle life discharged at 5-hour rate 


Composition of additive 
a . Time of treatment 
| 
NasSO, Mgs0, 





Percent Percent 
— ‘ . | Not. treated. 
; wares Do. 
44.2 ‘ . Before storage. 
44.2 ‘ After storage. 
Do. 





' Saturated solution. 
388414—53 
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VI. DISCUSSION OF RESULTS 


In the past the various commercially prepared additives containing magnesium 
and sodium sulfates were referred to simply as a mixture of epsom salt and 
glauber salt. However, as noted in letter circulars and various statements 
issued by the Bureau covering these materials, the present commercially pre- 
pared solid additives usually contain anhydrous or partially hydrated magnesium 
and sodium sulfates, so that strictly speaking they could not be described as 
containing epsom salt or glauber salt. However, these materials in water solu- 
tion will behave the same as epsom salt or glauber salt, except for the quantity 
of the corresponding anhydrous salt. 

Tests have been made with hydrated and dehydrated magnesium and sodium 
sulfates, and the results show that no improvement is obtained when these addi- 
tives are used. Several commercial preparations have been analyzed and used 
to fill in the percentage range covered. In no case has there been any improve- 
ment in battery performance. 

The investigation has covered the following subjects, which are usually set 
up as claims for additives: 

1. Change in specific gravity—There is an increase in specific gravity pro- 
portional to the amount of increase in sulfate ion. 

2. Reduction or elimination of troublesome sulfation.—True indication of this 
would be found in a marked improvement in capacity at normal discharge rates. 
Increases in specific gravity after charge must be greater than the increase 
which is directly ascribable to addition of the additive itself. Tests have now 
shown neither of these to be increased. 

3. Retention of charge.—For a battery to show an improvement in retention 
of charge there must be a reduction in self-discharge and/or local action. Tests 
show no evidence of such a reduction. 

4. Reduced operating temperatures.—In order to lower the operating tempera- 
ture of a sulfated battery there must be a reduction of sulfate in the plates. 
There has been no significant difference in temperature between treated and 
untreated cells. 

5. Reduction in water consumption.—This is based upon the assumption that 
the sulfate will be reconverted and the batteries will operate at a lower tempera- 
ture. Test results on a number of batteries showed no difference between water 
consumption of treated and untreated batteries. 

6. Capability of recharge after being maintained for long periods in a partially 
charged condition.—This is a condition conducive to sulfation. Tests showed 
that there is no difference between treated and untreated batteries in their 
ability to recharge. 

7. High-rate capacity improved.—An impression of such an improvement is 
given by tests made by turning the motor with a battery-operated starter after 
the battery has been treated and given some charge. Then, after a rest period, 
the performance may be repeated. The layman is always astounded at the 
battery giving several supposedly full discharges with short intervals of rest 
in between. Tests have been made that show there is no improvement in high- 
rate capacity with treated cells. In addition, it is shown that repeated high- 
rate discharges are normal to a storage battery, and this is not changed by the 
additive. 

8. Effect of cycle—Some proponents of the additives claim no effect will be 
shown by cycling a battery, whereas others say it takes a number of cycles 
to show an improvement. Tests showed that there is no improvement by cycling 
over that normally obtained in untreated batteries. Tests on a schedule simu- 
lating car operation have been made, and the results show no difference between 
treated and untreated batteries. 

9. Prolonged battery life-—This is rather vague as battery life depends largely 
on conditions of use. Many batteries are discarded or replaced prematurely. 
If batteries are checked and any mechanical defects corrected as required by 
the manufacturers of the additives, they will give additional life without the 
use of additives. In other cases the discarded batteries may show conditions 
as indicated in figures II and III. It is obvious that such batteries cannot be 
helped or the life prolonged by the use of additives. 
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10. Prevention of freezing.—This is often used as a claim. Any change in 
freezing point of the electrolyte must be due to a change in specific gravity. 
At any temperature where the battery will operate the starter the specific gravity 
will be high enough to prevent freezing whether or not an additive is used. 

11. The statements regarding making lights brighter and spark hotter are 
misleading. It is well known that the lights will become brighter at high engine 
speeds and after the car has been running a while, even though the battery is 
not fully charged. The voltage and current furnished to both the lights and 
ignition system come primarily from the generator and not the battery while 
the car is in operation. 

The layman is teld his battery is “dead” when it fails to perform. No real 
definition has been established for this term, Some mechanics use a hydrometer 
reading, others.a cell tester and still others resort to a quick charge for a short 
interval and then use either the hydrometer or cell tester to determine the 
condition of the battery. 

Without a full knowledge of battery principles, either the hydrometer read- 
ings or cell tester may lead to erroneous conclusions. Let us consider two 
conditions that may be present, i. e. (1) a battery with sufficient electrolyte 
to measure, (2) a battery with the electrolyte level below the tops of plates. 

In the first case, the battery is in a discharged condition but has sufficient 
electrolyte to obtain hydrometer readings. If this battery is placed on charge 
at a high rate for approximately 30 minutes, there will be very little change in 
hydrometer readings. This condition is common in storage-battery operation 
and should not be construed to mean that the battery is not taking the charge. 
When a discharged battery is first placed on charge most of the electric energy 
is used to convert the lead sulfate to active material and sulfuric acid. As there 
is practically no gas evolution there is no stirring action present to mix the 
sulfuric acid formed at the surface of the plates with the rest of the electrolyte 
of lower specific gravity. Consequently, the sulfuric acid streams down the 
surface of the plate and settles to the bottom, becauSe it is heavier than the 
remainder of the electrolyte. It may take some time for sufficient gas to be 
developed to stir the electrolyte enough to form a homogenous solution. 
Hydrometer readings are made on samples of electrolyte at the top of the cell. 
It is easily seen that such a reading does not show a true picture of the condition 
of the battery until the electrolyte is thoroughly mixed. 

In the second case, water is added to the cell before charging. The mixing 
of the water with the electrolyte is not complete until the charging period is 
almost completed, at which time gas evolution is sufficiently strong to thoroughly 
mix the solution. Thus any readings taken early in the charge would lead to 
an erroneous conclusion. 

Figure 7 shows the voltage, specific gravity, and high-rate charging current 
on a normal 108-ampere-hour battery that was discharged at the 6-hour rate 
to 1.70 volts per cell and then given a quick charge. 

Placing a battery on charge at a constant current, approximating the 20-hour 
rate, and periodically measuring the voltage with an accurate 1,000-ohm-per-volt 
voltmeter is the best method of determining whether a battery is “dead.” If 
there is a continuous voltage rise during the charge, the battery is not considered 
dead 

After a battery or cell has been charged, its ability to retain this charge rests 
upon its mechanical and chemical condition. If there is an internal short, the 
cell will lose its charge rapidly. If there is high local action, the same thing 
will be true. In either case the use of additives has shown no beneficial effects. 

In a large percentage of the procedures used in adding additives to discarded 
batteries two conditions are included, i. e.: 

1. The battery is nearly dry and needs a large amount of water to bring the 
level over the top of the plates. 

2. There are mechanical defects that must be repaired by dismantling the 
battery and either replacing separator or plates and generally disturbing the 
equilibrium of the system. 

As discussed earlier, the water treatment is the procedure long recognized as 
best adapted to the removal of substantial portions of the sulfate from the plates. 
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In the first case, this essentially resolves itself into such a treatment. The end 
result will be the same with or without the additive. 

In both cases, air has had an opportunity to play a part in the overall reaction. 
In item (2), particularly, the plates are exposed to air. In such cases some 
oxidation is taking place that changes the composition of the plate to a mixture 
of lead oxides and sulfate. In general, after a repair operation the plates are 
more easily converted to lead and lead dioxide. The addition of water or low- 
gravity sulfuric acid is normal procedure. Thus the battery responds equally 
well with or without any additives. In such a procedure the battery is charged 
at the 20-hour rate for approximately 50 hours. 


VII. FIELD TESTS 


The above results and discussions are based on simulated tests made in the 
laboratory. As a further check on the correctness of these tests, actual field 
tests were carried out by the Ordnance Corps, Department of the Army, on 200 
automotive batteries at various depots throughout the country. These four 
groups of batteries were all mechanically sound and in various stages of life, as 
follows: (1) 50 batteries ready for salvage, (2) 50 batteries still in service, 
(3) 50 batteries new but never put in service, and (4) 50 batteries new but never 
put in service. 

The batteries in groups (1), (2), and (3) were treated with mixture C, and 
those in group (4) were tested as controls. Monthly checks were made to deter- 
mine the condition of the batteries. The results of these checks are given in 
tables 42, 43, and 44. Table 42 summarizes the failures, table 43 gives variation 
in specific gravity, and table 44 summarizes the results as to satisfactory per- 
formance. From these tests it was concluded that there were no beneficial effects 
gained by using mixture C. 


TABLE 42.—Number of failures out of 50 batteries in each group when treated 
with mixture C and field tested for 6 months 


| Total 


. t43 inca tatiana at ee 
Battery condition ' am of 


failure 





Percent 
Mechanically sound, but ready for salvage (treated) 46 
Mechanically sound and still in service (treated) 
New batteries never prepared for service (treated) 
New batteries never prepared for service (untreated) 
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TasLe 43.—Percentage variation in specific gravity at end of 6-month period on 
batteries treated with mixture C 


Group 1, | Group 2, | Group 3, Group 4, 


treated treated treated untreated 


Percent Percent Percent Percent 
34 32 


35 

24 | 23 21 19 

42 | 45 44 41 
i | | 


TABLE 44.—Percentage of satisfactory and unsatisfactory batteries after 
inspection at 6-month period on batteries still in service 





Group 1, Group 2, | Group 3, Group 4, 


treated treated | treated untreated 
| 


| 
| 


Condition 


Percent Percent 
Satisfactory | 47 45 
Unsatisfactory... Tin rihsctaititaddhinananigtatiiiinn dined aaaiictieinigedialia mailed 55 


VIII, CONCLUSIONS 


In the course of this investigation 5 batteries comprising 15 cells were subjected 
to an extended series of laboratory tests to determine the effect of adding speci- 
fied amounts of sodium and magnesium sulfates in varying proportions. These 
batteries were in sound mechanical condition but were sulfated to the extent 
that their initial capacity after prolonged charging was about two-thirds of their 
rated capacity. Ten cells were treated with additives, and the remaining five 
were not treated. 

Tables 4 to 31 show no significant differences in the operating characteristics 
of the cells that were treated as compared with those not treated. Obviously, 
the condition of a group of batteries in a sulfated state is not uniform, but the 
average results of 15 cells covering all tests show a remarkable uniformity in 
the behavior of treated and untreated cells. The averages are given in table 45. 

It appears from table 45 that both sodium and magnesium sulfates are ineffec- 
tive in improving the condition of the batteries or in prolonging their life. 


TABLE 45,—Average results of all tests, tables 4 to 31 


Untreated cells Treated cells 
| 
Capacity rating 120 ampere-hour. | 120 ampere-hour. 
Initial capacity, all cells 64 ampere-hour 
Initial capacity of treated cells: 
Before treatment | 
After treatment 48 ampere-hour. 
Final capacity after 6 months: 
Untreated cells 
Treated cells 14 ampere-hour. 
Voltage at 1 minute, per cell, 300-ampere load. __......-..~.-....- 1.46 volts..........-. | 1,12 volts. 
Recuperative voltage per cell, 1 minute after 300-ampere load....| 2.04 volts 2.03 volts. 
Water consumption during 27-week test, per cell 59 ml/week. 
Decrease in specific gravity during 4-day stand __..............-- . 0.007. 
Points lost at full charge during cycle test, 26 weeks ID. i Ste atthe --| 0.028. 
Cell temperature at end of 8th charge........-.-.-.-..-----.----- . | 38.4° C, 








From the extensive laboratory and field tests covered in this investigation the 
fact remains that there has been no improvement found in the use of a series of 
commercial and specially prepared additives composed of magnesium and sodium 
sulfates either hydrated, partially hydrated, or anhydrous. 

The indiscriminate addition of these solutions and compounds to a battery 
is not advisable, although in some cases no particular harm may be done, It is 
a well-recognized principle in battery operation that acid should be added only 
to replace that which has been spilled or, in rare instances, to adjust the specific 
gravity to the required standard after the completion of a full charge. Materials 
containing iron, copper, mercury, nitrates, chlorides, glycerin, or alcohols should 
never be added to batteries as they will cause permanent damage to the battery. 
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The findings reported here are not confined to the Bureau's experience. Inves- 
tigations by other laboratories, both Government and industrial, have arrived at 
similar conclusions on the various points discussed in this publication. 
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Exurinsit 5 


[Press release TRG—6116, U. S. Department of Commerce, National Bureau of Standards, 
FE. U. Condon, Director] 


BATTERY ADDITIVES 


Results of extensive study of popular battery restorers, claimed to rejuvenate 
wornout automotive storage batteries, have just been released by the National 
Bureau of Standards. Many of these preparations are being sold daily with the 
promise that if used in a new, failing, or dead battery, the useful life of the 
battery can be greatly increased. The Bureau has tested most of these additives 
for the Federal Government and found them of no value. In fact, there seems 
to be no difference between the life of “doped” batteries and untreated batteries 
used as a control. 

The primary components of a lead-acid storage battery such as ordinarily used 
on an automobile are positive plates composed of lead dioxide; negative plates 
of sponge lead; separators of wood or other porous material; an electrolyte 
consisting of a sulfuric acid-water solution; and a hard-rubber container. Dur- 
ing the normal discharge process sulfation occurs resulting in a fine crystalline 
coating over the pores of the chemically active material. This type of sulfation, 
however, is a necessary part of the operation of a battery and is not a source of 
trouble. Excessive sulfation, such as caused by disuse, undercharging, high- 
temperature operation, or general neglect, results in lower output of the battery 
and also less capacity for recharging. 

Battery additives are usually composed of varying proportions of magnesium 
sulfate and sodium sulfate. In addition they sometimes contain nitrates, chlo- 
rides, iron, copper, or mercury which are definitely harmful to the battery. 
These additives supposedly remove the excess sulfation from the battery plates— 
a process which would necessarily take place by proper charging of the battery. 

3ut as the important factors concerning battery operation as the consumer 
sees it are the length and quality of service that can be obtained and not what 
happens to the battery inside, the Bureau’s electrochemistry laboratory devised 
several tests to determine certain characterisitics of battery operation that would 
be indicative of good service. Any changes in properties such as specific gravity, 
capacity, self-discharge, cell temperature, water consumption, high-rate dis- 
charge, and recuperative power were noted. The batteries did not seem to be 
affected either favorably or adversely by the addition of any of these additives. 

The results of the Bureau’s studies have been published in Circular 504, Battery 
Additives, which may be obtained from the Superintendent of Documents, United 
States Government Printing Office, Washington 25, D. C., for 15 cents a copy. 





BATTERY AD—X2 


Exuisit 6 
NATIONAL BuREAU oF Sts NDARDS, UNITED STATES DEPARTMENT OF COMMERCE 
Washington 25, D. C., April 1951 
TECHNICAL REPORT 1537 


BATTERY ADDITIVES 


Recent investigations by P. L. Howard and G. W. Vinal, of the National Bureau 
of Standards, have shown that battery additives—preparations frequently sold 
with claims that they will rejuvenate dead batteries—in fact have no effect on 
battery life or performance, Extensive laboratory tests’ simulating actual 
service conditions were made on a wide variety of commercial additives. The 
results show no significant difference between the batteries treated with these 
mixtures and similar untreated batteries used as controls. 

During the last 30 years, more than 100 different battery additives, both 
powders and solutions, have appeared on the market. Most of the solutions 
have consisted of sulfuric acid, sometimes with additions of sodium sulfate, 
magnesium sulfate, or coloring matter. In connection with a broad program 
of research on the properties of batteries, the Bureau investigated the liquid 
preparations several years ago and found that they produced no essential 
difference in the charging, voltage, efficiency, or operating temperature of a 
battery. Today, however, most of the common additives consist of combina- 
tions of magnesium and sodium sulfates in various states of hydration. The 
present investigation was therefore concentrated on these substances as repre- 
sentative of the powdered additives. 

In general,.the directions for using the additives specify that each cell of 
the battery be treated with the contents of the package, filled with water, and 
charged by means of the automobile generator for a certain length of time. A 
test is usually specified in which the starter motor drains the battery until 
t will no longer turn the motor; then, after a rest period, the ignition is turned 
on, and the starter will usually turn the motor over long enough to start it. 
Although untreated batteries can be expected to react in the same way to such 
a test, the purchaser is likely to believe that an improvement has been caused 
by the additive. 

Obviously, a more objective method for determining the effect of the additives 
on battery performance was required. The Bureau therefore developed a 
series of simulated service tests designed to cover the principal characteristics 
of a battery and the claims most often made for the additives. To establish a 
valid basis of comparison between the treated and untreated batteries, a complete 
check was made on the characteristics of the batteries studied, both before and 
after treatment. 

Five 3-cell batteries of the Army 6-volt type 2H that had stood for 4 years in 
a charged and damp condition were filled with sulfuric acid of specific gravity 
1.050 and given a 388-ampere-hour charge. The batteries were in sound me- 
chanical condition but, as a result of the deposition of lead sulfate on their 
plates, their initial capacities after prolonged charging were only about two- 
thirds of their rated capacity. After measurement of capacity and stand loss, 
a series of combinations of magnesium and sodium sulfates was made up 
from representative commercial additives and these combinations were added 
separately to various test cells of the group of batteries. Two cells in each 
battery were treated with the sulfates while the third was untreated and used 
as a standard, 

In practically every case, after treatment with the additives the capacity of 
the treated cells at the normal discharge rate decreased more than that of the 
control cell. This definitely shows that the use of such preparations does not 
improve cell performance nor does it remove sulfate from the plates, as has 
been claimed. If sulfate had been removed from the plates, there would 


1 For further details, see National Bureau of Standards Circular 504, Battery Additives, 
by Paul L. Howard and George W. Vinal, available from the U. 8S. Government Printing 
Office at 15 cents a copy. 
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have been a marked increase in the capacity of the treated cells. However, 
there was actually no real difference between the capacities of the treated and 
untreated cells. 

Tests were also made to determine the effect of the additives on local action as 
indicated by changes in specific gravity during standing. The batteries were 
kept on open circuit for 3- and 4-day periods both before and after treatment. 
Specific gravity readings taken during these periods showed that the additives 
caused no reduction in local action. 

Exponents of the solid type of additives usually claim that use of their 
products results in lower operating temperature and therefore reduced water 
consumption. This is based on the assumption that the additives will cause a 
reduction in the lead sulfate deposit on the plates. To investigate this point, 
the Bureau measured final cell temperatures at the end of a charging period 
both before and after treatment with the additives. Water consumption was 
also determined for treated and untreated cells over a 6-month period. In 
this test also, no significant differences were observed between the treated and 
untreated cells. 

To determine the validity of the test suggested by the additive proponents, 
in which the treated battery appears to be rejuvenated on standing, the Bureau 
observed the voltages of both treated and untreated cells when subjected to a 
short high-rate discharge followed by a rest period. Unused batteries whose 
plates were sulfated from long wet shelf storage were charged and then sub- 
jected to a 300-ampere constant-current load for 1 or 2 minutes followed by 
a 15-minute rest period on open circuit. Here again, no significant differences 
were found between the treated and untreated cells. In other words, repeated 
high-rate discharges after intervals of rest are normal to a storage battery 
and do not result from use of an additive. Statements made to the effect that 
use of additives will make lights brigther and the spark hotter are also mis- 
leading, as the voltage and current furnished the lights and ignition system 
come primarily from the generator rather than the battery while the car is 
in operation. Thus the lights will become brighter at high engine speeds and 
after the car has been running a while, even though the battery is not fully 
charged. 

Use of an additive may sometimes appear to revive a battery which seems to 
be dead but actually is not. Often a battery which does not give a satisfactory 
reading with a hydrometer after a 30-minute high-rate charge is considered 
incapable of taking a charge. However, hydrometer readings do not give a true 
picture of the condition of the battery during the initial stages of charging. 
The sulfuric acid produced in the charging process, because of its greater density, 
tends at first to settle in the bottom of the cell, where it is not detected by the 
hydrometer. It is only after considerable gas has been evolved in the charging 
process that the electrolyte is stirred to the point where it is of uniform density 
and can give a fair test with a hydrometer. Likewise the cell voltage does not 
change appreciably until near the end of charge. 

To investigate further the possible effect of additives on self-discharge, studies 
of local action were made on negative plates taken from a discarded battery. 
The plates were charged against pure-lead positives in sulfuric acid of specific 
gravity 1.050. After charge they were placed horizontally in tanks of sulfuric 
acid of specific gravity 1.350, and glass tubes closed at one end were placed 
over portions of the plates to collect the gas given off in a 24-hour period. Then 
the plates were taken out and recharged in sulfuric acid of specific gravity 1.275 
treated with the various mixtures of magnesium and sodium sulfates, and the 
test was repeated. Local action, as indicated by the amount of gas collected, 
was not reduced by treatment with the additives. 

In another series of tests, batteries were stored dry for 1 year and then 
reserviced with different electrolytes. Some were filled with a standard battery 
solution consisting of sulfuric acid of specific gravity 1.280. Others were filled 
with acid to which had been added either (1) a commercial preparation of 
magnesium and sodium sulfate, or (2) a saturated water solution of sodium 
sulfate, or (3) a saturated water solution of magnesium sulfate. Capacities 
were measured at the 5-minute and 5-hour discharge rate. In every instance 
the standard procedure of filling with acid resulted in higher capacities than 
did the use of combinations of magesium and sodium sulfate with the acid. 

The Bureau’s laboratory tests were confirmed by field tests carried out inde 
pendently over a 6-month period by the Ordnance Corps, Department of the Army, 
on 200 automotive batteries at ordnance depots throughout the country. Two- 
thirds of the batteries were treated with a mixture of sodium and magnesium 
sulfate while the remaining third were tested as controls. The condition of the 
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batteries was checked each month, and at the end of the 6 months the percentage 
variation in specifie gravity and the number of satisfactory batteries in each 
group were determined. As {in the Bureau’s studies, the results of these tests 
showed no benefit from use of the additives. 


TABLE 1.—Average results of the National Bureau of Standards tests on Army 
6-volt batteries 


| 
| Untreated cells | Treated cells 


Capacity rating 120-ampere hours_.| 120 ampere-hours. 
Ir niti 1] capacity, all cells | | 64 ampere-hours.. 
iitial capacity of treated cells: 
Before treatment s 
After treatment _- i ‘ 48 ampere-hours. 
Final capacity after 6 months: 
Untreated cells................-. as tnaittinnineetii menial 13 ampere-hours.. 
Treated cells. . 14 ampere-hours. 
oltage at 1 minute, per cell, 300-ampere load___._. 1.45 volts 1.12 volts. 
Ri cuperative voltage per cell, 1 minute after 300-ampere load....| 2.04 volts 2.03 volts. 
Water consumption during 27-week test, per cell 58 milliliters per | 59 milliliters per 
week, | week. 
Decrease in specific gravity during 4-day stand _- chdtincs) OBB ic cnkecesssd COM, 
Points lost at fall charge during cycle test, 26 weeks... . anid, ORs ian <iasadbadt Ge 
Cell temperature at end of 8th charge 39.0 °C | 38.4 °C, 








EXHIBIT 7 
National Bureau of Standards 


MEMORANDUM ON Battery ADDITIVES 


The issuance in January 1951 of National Bureau of Standards Circular 504,* 
Battery additives, has aroused much interest in the automotive field. Not only 
are genuine requests for information coming in from battery users and from 
dealers who have been approached as possible distributors, but a number of 
critical letters have been received from purveyors of these materials. One, 
at least, agrees with us that his competitors’ materials are worthless but each 
would claim that his own is an exception. 

The findings of the National Bureau of Standards indicate: (1) That battery 
additives are worthless, (2) that no saving of materials results from their use, 
and (3) that apparent improvement in battery performance and the rejuvena- 
tion of dead batteries are entirely unrelated to the use of battery additives. This 
memorandum explains briefly points (2) and (3), as well as providing infor- 
mation on the NBS position in this type of work. For details as to point (1), 
refer to NBS Circular 504. 

NBS testing 

The National Bureau of Standards is the principal agency of the Federal 
Government for basic and applied research in physics, mathematics, chemistry, 
and enginering. Insofar as substances like those constituting battery additives 
are concerned, the National Bureau of Standards is a fact-finding agency. It 
neither approves nor disapproves proprietary products. NBS Circular 504 
specifies no proprietary products. Circulars of this kind constitute summaries 
of many tests over a long period of time. They are issued to aid Federal agen- 
cies, business, and the public and represent an economical method of handling 
inquiries addressed to the National Bureau of Standards. 

NBS does not normally make tests? of proprietary products at the request 
of private individuals or firms because: (1) Such service would be an un- 
warranted competition with private testing laboratories, (2) because an im- 
possibly large volume of testing work would be demanded if such a service 
were inaugurated, and (3) because to maintain properly such a service would 
also require an impossibly large and complex sampling organization to insure 


25. Dt, Circular 504, Battery Additives, U. S. Government Printing Office, Washington 
) 15 cents, 

i. For a detailed statement of NSB test licy and testing and calibration services, see 
NSB Circular 483, Testing by the National Bureau of Standards, U. 8. Government Printing 
Office, Washington 25, D. C., 25 cents. 
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that the materials tested were properly representative of the whole national 
market. On the other hand, NBS frequently makes aeceptance tests on ma- 
terials purchased by the Federal Government for its own use. Usually the 
results of such tests are reported only to Government agencies concerned. 
Battery additive work 

As explained in NBS Circular 504, for many years proprietary “dopes” have 
been offered for sale with the claim that they would improve the performance 
of lead-acid storage batteries in various ways. Many of these additives are mix- 
tures in different proportions of epsom and glauber salts (magnesium and sodium 
sulfates). These substances are very well known. Numerous tests, the most re- 
cent of which are reported in NBS Circular 504, have shown clearly that these 
mixtures are of no benefit whatever for batteries. (It is interesting that these 
substances ordinarily sell for about 22 cents per pound, but when packaged as 
battery additives, sell for about $20 per pound.) 

For more than 20 years, the National Bureau of Standards has received in- 
quiries on battery additives. In 1931 a mimeographed leaflet was prepared in 
order to reduce the cost of replying to these inquiries. The more comprehen- 
sive scientific study reported in NBS Circular 504 represents the culmination of 
these many years of experience in this field. Each of the nine distinct types 
of tests there reported was carefully planned to bring out, if it existed, one of 
the various beneficial effects claimed for these materials, but no benefit was 
found. 

The tests provide unambiguous results. They simulate the conditions met in 
actual use so that specific field or road tests are not necessary for conclusive 
findings. One of the tests, for example, is based on a standard test devised by 
the Society of Automotive Engineers. Test results have been confirmed by 
other laboratories, including studies by the Department of Defense. For ex- 
ample, the extensive field trials quoted in NBS Circular 504, were made by the 
Ordnance Corps, Department of the Army, under three different conditions, 
using the commercial material designated as C. 


Additives and battery materials 


One argument often advanced by proponents for battery additives is that the 
use of a really effective additive would cause a national saving of lead which 
is now in critical supply. Actually when a user purchases a new battery, the 
old one is almost invariably turned back promptly through the scrap metal 
market and the lead in it used in the manufacture of new batteries. On the 
average, over 90 percent of battery lead is thus reclaimed and reused so that 
this argument would be of little moment even if the additive were effective. 


Two characteristics of batteries 


At first glance it may appear strange that users of battery additives accept 
the claims made for them and even supply affidavits attesting to such beliefs. 
This situation arises because of certain peculiar properties of lead-acid storage 
batteries. 

One peculiarity is that after a battery is apparently exhausted and unable to 
turn an engine over, and is then left alone for a half an hour, the diffusion of 
electrolyte in the pores of the plates brings a considerable amount of electro- 
lyte into position with active material for a further discharge. If, in a demon- 
stration, the additive is inserted after the first exhaustion and before the self- 
recuperation, the additive gets the undeserved credit. 

A second peculiarity is that when an exhausted battery is first put on charge 
the heavy sulfuric acid formed by the charging process tends to settle to the 
bottom. Hence, the usual test of the top liquid with a hydrometer will show 
little or no change in specific gravity and may be thought to indicate that the 
battery “is not taking a charge.” After further charging, diffusion, and the 
stirring by the bubbles evolved when gassing is reached, bring the dense acid 
to the top where it mixes with the less dense acid and the hydrometer reading 
then becomes significant. If the additive is added between the two readings, it 
again gets the undeserved credit. 


Battery treatment 


Sellers of additives often urge the users to clean, overhaul, or even rebuild 
their old batteries or to give them controlled cyclic charges when inserting the 
additive. Such well-known treatments naturally improve the operation, wheth- 
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er or not the additive is used. The users thus made battery-conscious are less 
likely to neglect their batteries or to discard them without an effort to reclaim 
them. Many batteries are discarded and replaced when as much as 20 percent 
of their initial capacity is still left and can be utilized by careful nursing. This 
change in practice by the user gives him the better battery service, whether or 
not he uses the additives. 


WASHINGTON, D. C., August 28, 1953. 


Exurstir 8 


NATIONAL BetTer Bustness BurREAU, INC., 
405 Lexington Avenue, New York, N. Y., August 1950. 


BatTTeEry COMPOUNDS AND SOLUTIONS 


(An important statement on the subject of battery additives in general from the 
National Bureau of Standards, together with that bureau’s findings on Battery 
AD-X2, and the views of the manufacturer of that additive for discounting 
the National Bureau of Standards’ findings) 


Because of an increasing number of inquiries on so-called battery dopes, the 
National Better Business Bureau sought up-to-date information from the 
National Bureau of Standards on the subject for the information and guidance 
of the public. It is pleased to quote below an official statement dated March 9, 
1949, from Dr. BE. U. Condon, Director of the National Bureau of Standards: 

“The National Bureau of Standards receives many inquiries about prepara- 
tions which are said to ‘charge’ or ‘rejuvenate’ storage batteries. Over a period 
of 25 years a large number of such battery additives have been exploited. Some 
40 or 50 of these preparations have been tested and analyzed. For the most part 
these compounds and solutions have as principal ingredients either or both 
magnesium sulfate and sodium sulfate. In the hydrated condition these are 
known as epsom salt and glauber salt respectively. They are often used, how- 
ever, in various lesser states of hydration in which case these common names do 
not apply. When the salts are dissolved in water solutions, it is immaterial 
whether hydrated or dehydrated salts are employed, provided the same actual 
weight of the salt exclusive of its water of hydration is employed. In various 
samples other constituents were indicated, including aluminum sulfate, potas- 
sium sulfate, ammonium sulfate, several kinds of alum, glycerine, chromates, 
phosphates, sulfurie acid, salts of copper and iron, and organic coloring agents. 
Whatever effect these materials may have in a storage battery when added to 
the standard electrolyte for such batteries, this Bureau has never found any 
evidence that they affect the fundamental electrochemical reactions which occur 
in the battery when it is charged or discharged. 

“Occasionally automotive batteries may need a supplementary charge from an 
external source of power. This is usually evidence of some maladjustment of 
the operating conditions. These ‘charges’ are naturally a source of incon- 
venience and may be misunderstood by the nontechnical public. Too often these 
compounds are advertised with claims that the necessity for such charges is 
eliminated. In any case the supplementary charge, amounting to 100 to 150 
ampere hours, is emphasized, forgetting that the generator on the car supplies 
several thousand ampere-hours to the battery in the course of a year. Adver- 
tising leaflets accompanying these compounds are usually careful to specify that 
the battery and the charging system on the car must be in mechanically good 
condition before using the material. If this were not so, the shortcomings of 
the panacea would speedily become apparent. 

“It is, of course, possible that some material may eventually be found which 
would relieve the difficulties arising from abnormal operation of storage bat- 
teries, but none of the exploited materials which have been tested here have had 
any such merits. 

“Compounds of epsom salt and/or glauber salt and analogous materials under 
a seemingly endless variety of trade names, indicating their intended application 
to batteries, have come and gone without attaining any permanent acceptance 
by the public or the battery industry. 
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ADVERTISING CLAIMS 


“Advertising leaflets which accompany these compounds often deal in general- 
ities and make few specific claims the correctness of which could be determined 
without long and expensive tests. These claims usually include such statements 
as (1) charges battery, (2) reduces sulfation, (3) lessens chance of buckled 
plates and decreases sludge, (4) increases useful life, (5) helps prevent freez- 
ing, (6) retains charge longer, and numerous other statements. Sometimes, 
simple ‘practical tests’ are described which may lead to false conclusions by 
those who are not familiar with the technical aspects of the subject. The ordi- 
nary user, of course, cannot compare the efficiencies of similar batteries treated 
with the material and others not so treated, nor can he determine whether the 
material extends the useful life of his battery. The usual treatment consists of 
adding the material to the battery first then letting the motor run for about 20 
minutes to 1 hour. As an apparent proof of the merits of the material, the 
battery is ‘run down’ by stepping on the starter with switch ‘off’ until the motor 
no longer turns over. The battery is then rested for a few minutes, turn the 
switch ‘on’ and step on starter. The motor will start as indeed it should. 

“This test relies upon the well known recuperative property of storage bat- 
teries. The normal battery at high rate discharge only uses a small part of its 
useful capacity. On standing a short time the battery appears to have regained 
this capacity, since it will again operate for a short time at high rates. Care- 
fully controlled tests are necessary in order to determine these points definitely 
and none of these materials which have been tested here have produced any 
beneficial effect when added to the regular electrolyte. Some are definitely 
harmful. 

“It is still evident that the best electrolyte for a storage battery is that pres- 
ently used by the battery manufacturers since years of research and experience 
have shown no other materials superior to the customary sulfuric acid electro- 
lyte of proper specific gravity.” 


USE VOIDS FACTORY GUARANTY 


Battery manufacturers gererally sell their products with a standard warranty 
or guaranty against failure caused by manufacturing defects. This guaranty 
is voided, manufacturers informed the National Better Business Bureau, by 
the introduction of any battery dope into their batteries. The reason for this 
is that many battery compounds contain impurities which are definitely harm- 
ful to batteries. Naturally, manufacturers decline any responsibility for dam- 
age caused by tinkering with the original electrolyte. 


BATTERY AD-X2 


Battery AD-—X2 is a battery additive manufactured by Pioneers, Inc., of 
Oakland, Calif. The product is a specially prepared compound of chemicals 
containing sudium sulfate and magnesium sulfate which according to the manu- 
facturer have been so treated that operating experience has shown the treat- 
ment to persist after its addition to the electrolyte of the lead-acid battery. 
Pioneers, Inc., has taken the position that although the National Bureau of 
Standards’ findings with respect to sodium sulfate and magnesium sulfate bat- 
tery “dopes,” as stated in this bulletin are correct as applied to this class of 
product, they do not apply to Battery AD-X2. Pioneers, Inc., has had volu- 
minous correspondence with both the National Bureau of Standards and the 
National Better Business Bureau. The National Bureau of Standards has 
advised NBBB as follows on April 5, 1950, concerning the applicability of its 
findings tc AD-X2: 

“At your request for information relative to this Bureau’s work on battery 
additives and on one known as AD-X2 in particular, it may be stated that 
the Bureau, for its own information, has made extended experiments recently, 
the results of which confirm our previous conclusions that magnesium sulfate 
and sodium sulfate are not effective as alleged in restoring batteries or in 
prolonging their life. On the basis of these recent experiments we have no 
reason to modify statements previously made in our Letter Circular 302. 

“These experiments were initiated to obtain data on several battery additives 
at present being sold to the public as well as on a wide range of compositions 
which the Bureau prepared. AD-X2 was therefore included in these tests. 
The samples of AD—X2 used in these tests were received from the Better Busi- 
ness Bureau of Oakland, Calif. In the preparation of the report the battery 
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additives actually used are designated in code. The Bureau was fortunate 
in procuring a group of batteries in sound mechanical condition but sulfated 
as a result of long standing. Tests of these extended over 6 months and it 
is now possible to say that the resalts show no benefit from the use of these 
additives, including AD-X2. 

“We have also the results of tests made elsewhere on 200 batteries in actual 
service on automobiles which were treated with AD-X2. A sufficient number 
of cells in these batteries were kept in the untreated condition for comparison 
with the results of those treated. Here again the results show no evidence 
of beneficial effects of AD-X2. W2 have been informed also of tests in a uni- 
versity lavoratory in which AD-X2 has been tested and reported to have no 
peneficial effect. 

“In view of the tests made here and in competent laboratories elsewhere it 
is our belief that AD~X2 is not essentially different from other preparations 
containing magnesium sulfate and sodium sulfate, and that as a class these 
materials are not beneficial. The results of recent tests are being prepared 
for issuance as a Bureau circular but in the meantime we see no reason to 
modify Letter Circular 302.” 

Pioneers, Inc., has expressed the view to NBBB that the above-quoted findings 
of the National Bureau of Standards should be discounted for the following 
reasons: 

“In the correspondenee between us, it has been mentioned many times by both 
Dr. Randall and ourselves that it is difficult to make a really definitive labora- 
tory test of Battery AD—X2 and that the only practical means of determining 
the value of the product is through field test. 

“As to the field test by the National Bureau of Standards we note that they 
have definitely stated to you that such a test or tests was made on batteries 
in actual service. We are well aware of this but as stated to you in previous 
correspondenee these tests were not run in accordance with our specifications 
and therefore did not indicate the value to be derived from our product. 

“* * * that another Government agency has investigated us (Pioneers, Inc.) 
on our home ground here in Oakland and although no report has been issued 
by this agency, we are certain that they found our product lived up to all the 


claims made for it. We think it highly significant that one Government agency 
which has investigated us (Pioneers, Inc.) and the users of our product finds 
that the product does what we claim, whereas the National Bureau of Standards 
finds the nroduct worthless on the basis of tests which we as manufacturers 
know will prove little, if anything.” 


EXHIBIT 9 
Test oF A BatTreRy ADDITIVE 
By the National Bureau of Standards, Washington, D. C., September 9, 1952 


SECTION I. SUMMARY 
1. Background 


During the past 25 years the National Burean of Standards has investigated 
the effect of various additives on storage battery operation at the request of 
various Federal agencies. Because of the large number of inquiries received 
by the Bureau regarding the effectiveness of battery additives, mimeographed 
documents, called Letter Circulars, have been issued from time to time as an 
economical means of handling such correspondence. This material, with the 
results of a more comprehensive investigation in recent years, was published 
in NBS Cireular 504, Battery Additives, issued January 10. 1951. The deta 
presented in this Circular indicate that none of the battery additives that have 
been examined by the Bureau is of any value. The present report gives the re- 
sults obtained recently by the Bureau in a further series of tests on a particular 
battery additive. 

2. Test method 


The basie test procedure was established by the manufacturer, whose eonten- 
tion it had been that the Bureau’s prior investigation did not constitute adequate 
testing of his product. The general characteristics of this test were as follows 
(see Section II for details): shelf-sulfated batteries in good mechnical condi- 
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tion were to be used; half were to be treated with the manufacturer’s battery 
additive while half were to remain untreated, serving as controls; a prescribed 
charging procedure was to be used, uniformly charging both treated and un- 
treated sets; a prescribed discharge procedure was to be used, uniformly dis- 
charging both treated and untreated sets. The manufacturer claimed that this 
test would show the following: (1) mechanical differences between the treated 
and untreated batteries at the conclusion of the test and (2) electrical differ- 
ences between the treated and untreated batteries at the end of the test. 

(1) Mechanical differences: (a) “Treated Batteries. The paste will be found 
soft and porous and the active material in both the positive and negative plates 
will be found to be in firm contact with the grids. There will be little peroxida- 
tion of the grids in the positive plates. There will be no warping or buckling 
of the plates and little shedding.” (b) “Untreated batteries. It will be noted 
that the positive grids, if not entirely peroxided out in the positive plates and 
that the plates will disintegrate under pressure and twisting * * *. The active 
material in the negative plates will be found to be pried loose from the grid 
which will cause it to be chunky or sandy. (The plates may or may not be 
varped.) Shedding of the active material from the plates will be considerably 
heavier than in the treated batteries.” Quotations from the manufacturer’s test 
procedure. 

(2) Electrical differences: (a) Treated Batteries. “The overall appear- 
ance of these batteries will indicate many months of useful service.” (b) Un- 
treated Batteries. “The condition of these batteries, if they were truly 
sulphated at the beginning, will show that they have little, if any, life expectancy, 
or they may be inert.” Quotations from the manufacturer’s test procedure. 
Translated into quantitative terms, the electrical differences would be revealed 
in a higher watt-hour capacity of the treated cells over the untreated cells. 


8. Conduct of the test 

Sulphated batteries were secured by the National Bureau of Standards. Only 
those approved by the manufacturer as acceptable for the test were used. The 
batteries were coded into groups of cells to be treated and groups of cells to 
remain untreated, serving as controls. The code was not known to the people 
carrying out the electrical tests. 

The manufacturer supplied an ample quantity of his additive. His instruc- 
tions were followed in introducing the additive to those cells which were to 
be treated. 

The tests were conducted by members of the Bureau’s staff and were witnessed 
by experts from other agencies of the Government and a representative of the 
manufacturer. 

Comparisons of treated and untreated batteries were conducted by a group 
of Bureau scientists, a group of battery experts from other Government agencies, 
and representatives of the manufacturer (including the manufacturer himself). 
The detailed results of this aspect of the investigation are presented in Section 
III. 

The data taken during the tests (temperature, specific gravity, voltage, 
amperage, time, etc.), relevant to effect of the additive on the batteries, are 
presented in Section IV. These data have been carefully analyzed by the Bureau's 
Statistical Engineering Laboratory. Statistical analysis of such is necessary 
if proper conclusions are to be drawn, for the batteries under test will inevitably 
show variations reflecting their varying backgrounds and life histories. 

Chemical analysis of the additive was conducted by the Bureau’s Chemistry 
Division. The results are presented in Section V. 


4. Conclusions 


The results of the above investigation, presented more fully in subsequent 
sections of this report, indicate that the battery additive tested has no beneficial 
effect on the properties or performances of batteries. These findings confirm 
previous studies of this additive (and similar additives) as reported in NBS 
Circular 504. It is worth noting that independent investigations, consisting of 
laboratory and field-service tests, conducted by two of the military services on 
this same additive yielded results in conformance with the Bureau’s conclusions 
in Circular 504. 

Chemical analysis (Section V) of the additive indicated that it is chiefly a 
mixture of magnesium sulfate, sodium sulfate, and a minor percentage of barium 
sulfate. This composition is essentially the same as that of a number of other 
additives examined during past years by the Bureau: in all cases, the results 
have shown that these materials are worthless. 
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The question is sometimes asked as to the meaning of many affidavits and 
testimonials certifying the value of an additive. The answer is twofold: (2) 
the claimant has not conducted a rigorous test and/or (b) the claimant has made 
an error in judgment. The critical element lacking in most tests is failure to 
maintain controls and failure to evaluate data by appropriate statistical tech- 
niques. For information on why batteries may appear not to be taking a charge 
in sume cases, see NBS Circular 504, particularly page 27. 


SECTION II: THE TEST 


Details are given herein which relate to the following: (a) steps taken to 
determine the initial condition of 25 storage batteries procured from the Naval 
Aviation Supply Depot, Philadelphia, for use in testing the battery additive 
supplied by the manufacturer of the additive (hereinafter referred to as the 
manufacturer) and (b) the procedure followed in making electrical tests on 
the batteries after some of them had been treated with the additive. 


1. Description of the batteries 


The batteries were of the heavy duty type commonly used in buses. The 
batteries had been in storage in the wet condition for about 4 years and were 
received at NBS May 20, 1952. Each battery contained 6 cells assembled in a 
hard rubber tray. The cells were connected in series parallel to provide high 
capacity at 6 volts. 

2, Initial condition of the batteries 

All 25 batteries were delivered by NBS truck to a commercial battery shop on 
May 27 where the batteries were dismantled and inspected. One packing crate 
containing a single battery was opened at the NBS when the shipment was 
received. Six additional crates containing 4 batteries each were opened in the 
presence of the manufacturer upon their delivery to the battery shop. 

A preliminary inspection of the batteries revealed raised positive terminals in 
3 batteries. Raised terminals indicate expanded and unsound positive plates; 
therefore, these batteries were rejected. The remaining 22 batteries passed 
the preliminary inspection. Upon removing the elements from the batteries, the 
positive and negative plates were found to be sulfated and the negative plates 
were very hard. The positive plates in 6 batteries were expanded excessively 
and the grid frames of some of the plates in each element were cracked. These 
batteries were rejected. The plates in the 16 batteries which remained were in 
sound mechanical condition and the manufacturer approved these batteries for 
use in the test. 

The separators in all elements were in good condition with the exception of 
two separators which were split, probably during inspection. The split separators 
were replaced with new ones and the elements were approved. 

There was evidence of all batteries having been charged 3 times at different 
periods as indicated (1) by 3 small holes in the terminals where connectors hid 
been attached and (2) by 3 distinct laminae of lead peroxide on the positive 
plate straps. The manufacturer of the additive claimed that the laminae on 
the plate straps indicated that the batteries had resisted charging and, in view 
of this and the hardened condition of the negative plates, he concluded that the 
batteries were in suitable condition (1) for the test and (2) to establish the 
merit of his additive. The proprietor of the commercial battery shop concurred 
in the manufacturer’s conclusion. 

The 16 batteries approved by the manufacturer were reassembled and the 
cells were connected to provide 2 six-volt batteries in each tray. This made 
a total of 82 six-volt batteries approved by the manufacturer for the test. 
During the inspection, the elements were placed over the cell compartments 
and allowed to drain so that no electrolyte was lost. No adjustment of the 
electrolyte levels was made at the battery shop. The batteries were seale: 
and returned to the NBS by the battery shop proprietor on May 29. 

The manufacturer was granted permission to make experiments on 2 re- 
jected batteries (12 cells) for his own information. The remaining rejected 
batteries were returned to NBS by the battery shop proprietory on June 2. 


3. Positions and identification of the batteries for test 


Each tray and the individual 6-volt batteries in the trays were numbered 
serially for identification. The trays were divided into 3 groups which were 
placed on separate test tables for charging on separate lines (see Sections 
III and IV). The batteries on each table were connected in series for charg- 
ing from 110-volt d-c power with a rheostat in each circut for current control. 
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4. Outline and details of test procedure 

The test consisted of the following steps: (1) Treating selected batteries 
according to code. (2) Charging all batteries. (3) Dismantling and inspecting 
the plates in selected batteries after charge. (4) Discharging batteries which 
were not dismantled. 

Details of the test procedure, in general, followed the procedures estab- 
lished by the manufacturer of the additive, with certain modifications, as 
follows: (1) Both batteries in any tray on lines 1 and 2 will be either treated 
or left untreated. (2) The trays to be treated in lines 1 and 2 will be selected 
at random. (3) Individual batteries in line 3 will be selected and treated at 
random. (4) The charging procedure for batteries in line 3 may be altered 
at the discretion of the NBS. (5) No adjustment of the specific gravity will 
be made except in the event that the specific gravities of any 5 cells in lines 
1 and 2, or any 6 cells in line 3 exceed 1.325, in which event the specific 
gravity will be reduced 10 points in all cells in the affected line. (This con- 
dition did not arise.) (6) If the temperature of any cell in a battery reaches 
120° F., 49°C (+ 1° C), the battery will be pulled from the charging line until 
it cools to 110° F., put back on charge (at prevailing rate) and continued until 
the battery has the total charge of the others. (This condition did not arise.) 
(7) The bend and twist test will not be used to determine the soundness of the 
positive plates. (8) The schedule for charging was formulated by the manu- 
facturer to be as follows: (a) 5 amperes for 24 hours, (b) 14 amperes for 
8 hours (day period), (c) 10 amperes for 16 hours (night period), (d) repeat 
(b) and (c) in order until charge is complete. (9) Termination of charge 
was modified as follows: terminate charge when more than % of the cells in 
any line show specific gravity increase in a 16-hour period of less than 10 
points, however, all will be charged at least 4 days and none more than 5 days. 
(This condition was fulfilled in 4 days.) (10) Batteries selected for discharge 
will be discharged at 300 amperes to 3.0 volts, at 200 amperes to 3.0 volts and 
at 100 amperes to 1.0 volt or lower. 


5. Addition of the battery additive 

The manufacturer delivered 2 cartons (72 envelopes) of the battery addi- 
tive and demonstrated how the material should be added. He specified that 
1% envelopes be added to each cell to be treated. The manufacturer’s repre- 
sentative assisted in dividing the envelopes into the required number of halves 
after he and a member of the NBS staff had finished adjusting the level of the 
electrolyte by adding distilled water to the level guide plates as directed by 
the manufacturer. The manufacturer then inspected the charging circuits 
and testing equipment and left the laboratory. The charge was started at 
11:00 A. M. and after adjusting the charging currents to 5 amperes, the lab- 
oratory personnel left the laboratory. The batteries to be treated were selected 
by a pattern established by the Bureau’s Statistical Engineering Laboratory 
and the battery additive was added by another group. Following this, the 
laboratory personnel returned to the laboratory and continued the charge. 


6. The charge 

No readings were taken on the batteries prior to beginning the charge because 
differences between such readings and later readings might have indicated which 
batteries had been treated. The progress of the charge for each battery was 
indicated by recorded readings of specific gravities and voltages. To avoid 
the exchange of electrolyte between treated and untreated cells, each tray, lines 
1 and 2, and each battery in line 3 was supplied with its own hydrometer and 
thermometer, About 2 hours were required to take and record a round of 
readings. 

The levels of the electrolyte increased to the point of flooding in a number 
of cells during the first 21 hours of charging. Therefore, to prevent flooding 
as the charge proceeded, 50 millelites of electrolyte were removed from each 
cell. This electrolyte was stored in measuring cylinders marked with the bat- 
tery identification numbers and returned to the respective cells after the levels 
had declined sufficiently. The time that the electrolyte was returned was noted 
on the data sheets. Water was added to all cells at a later period and again 
about 2 hours before terminating the charge in order to have the final levels the 
same as the initial levels. The amounts of water added in each instance are 
recorded on the data sheet together with the time. 
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Cadmium readings taken on all cells in line 3 after 46 hours (372 ampere- 
hours) of charging indicated that the charge had been practically completed. 
Following these cadmium readings, the batteries in line 3 were charged at the 
scheduled rate of 14 amperes for 8 hours. Then the charging rate was reduced 
and maintained at 10 amperes until the cNarge was terminated. The charge 
on lines 1 and 2 was terminated after a total uninterrupted charge of 4 days, 1 
hour. By this time the batteries had received the charge provided by modifi- 
eation (9) of the test procedure. The charge on line 3 was terminated after 
continuous charging for 3 days and 23% hours. 


7%. Discharges 

Five trays designated for dismantling for inspection of the plates were set 
aside after terminating the charge. The others were discharged in accordance 
with the test procedure to voltages shown in modification (10) of the procedure. 

The batteries were discharged at 300, 200, and 100 amperes without inter- 
rupting the discharge while changing the rate. Voltage, temperature, and 
specific gravity readings were taken prior to discharge. Closed-circuit voltages 
were read at 30-second intervals and temperatures at less frequent intervals 
during the discharge. All readings were recorded together with the observed 
time. 

The ampere-hour and watt-hour capacities of each battery to the specified 
cut-off voltage for each rate were computed and totalized. These values were 
tabulated and given to the NBS Statistical Engineering Laboratory. 


8. Inspection of plates after charge 


The elements were removed from trays set aside after the charge and in- 
spected by a group of inspectors under the supervision of the Chief of the Statis- 
tical Engineering Laboratory. Each element inspected was identified by a code 
letter. The inspectors compared 2 elements at a time without knowing which 
had been treated. 


SECTION III, OUTCOME OF INTERCOMPARISON BY VISUAL AND MANUAL INSPECTION 


1. Conclusion 

No statistically significant indication of any real difference was found between 
5 batteries that were treated and 5 untreated controls. 
2. Rankings of the batteries 


The ranking, from lowest (1) to highest (10), of the individual batteries in 
terms of the total scores’ they achieved on all 6 characteristics on the basis of 


the tallies of the 9 judges is as follows: 


TABLE 1.—Ranking of batteries on basis of overall scores 
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Sum of ranks: Treated, 27; untreated, 28, 


Since the sum of all ten ranks must equal 55 in any case, it is evident that 
the partition (27, 28), and its opposite (28, 27), are the most nearly equal di- 
visions possible. In the present instance, the untreated received the larger of 
the two rank sums; but no importance can be attached to this event, since the 
probability is exactly % of obtaining by chance a ranking as favorable or 
more favorable to the untreated. 

2.1 Rankings by the individual judges—The rankings of the respective 
batteries in terms of the total scores received on the basis of the tallies of the 
individual judges is as shown in Table 2. In only three of the nine instances 
is the rank sum for the treated larger than the rank sum for the untreated; 
and the corresponding probabilities of obtaining by chance a ranking equally or 
more favorable to the treated are 0.5, 0.5, and 0.1, as indicated in the last 
column of the table. Clearly there is no significant evidence here in favor of 
the treated; nor in favor of the untreated. 


* For details of the method of scoring, see 3.4 Tallies and scoring. 
38414—53 86 
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TaBLe 2.—Rankings of the batteries by individual judges 





Sum of ranks 
Group and 
judge 





Treated | Untreated 





28 27 
28 27 








| oT a 
J T12 | U13 | TS 
Tl ce] 1s 

















>—probability of obtaining by chance a rank sum equal to or exceeding that observed for “‘treated.” 
Representatives of the manufacturer. 

I. NBS battery experts. 

II. Battery experts from other Government agencies. 

V. NBS scientists without previous battery-testing experience. 


iF 
2] 
a] 
‘J 
‘1 


ference in spread (i. e., range) of the scores underlying the respective rankings 
shown in table 2 are considerable. Thus, on the basis of B’s tallies, his “winner” 
(T12) received a total score of +45; and U1 and TS8 tied for “worst” with scores 
of —25, muking the total spread 70 units. A’s scores ran similarly from +32 
(for T12) to —24 (for Ts), giving a spread of 56 units. On the other hand, D's 
seores ran from +4 (for U16) tou —8 (for T12), a spread of only 12 units; 
and F’s scores ran from +4 (for U10) to —6 (for T12), a spread of only 10 
units. It may, therefore, be correctly argued that the top ranking for T12z 
given in table 1 is due in large part to the fact that A and B, who happened 
te favor T12 (which three other judges considered to be “worst’’), by avuiding 
“_” tallies almost entirely, succeeded in achieving wide spreads to their scores; 
and their scores tend, therefore, to dominate the situxtion. 

The influence (on the overall ranking of the batteries) of the difference in 
the spreads of the scores assigned by the individual judges can be effectively 
reduced by summing for each battery the ranks given in tuble 2—not the 
scores, as was done in preparing table 1—and then ranking these sums of 
ranks, to obtain the following variant of table 1: 


TABLE 3.—Ranking of batteries on basis of judges’ rankings 








Rank ey 
| 


Battery m4 
| 
Sum of ranks: Treated, 24.5; untreated, 30.5. 

A comparison of table 3 with table 1 reveals that T12 has taken quite a tumble 
and TS has climbed a litthe—both treated batteries—and that the others are lined 
up in about the same order as before. The fine showing, in this representation, 
of untreated batteries U10, U16, and U13 is partially offset by the extremely 
poor showing of untreated batteries U1 and U5, with the result that the untreated 
all-in-all exhibit only a slightly greater edge over the treated than in table 1, 
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and the “edge” is not statistically significant—the probability is 0.3 of obtaining 
by chance a ranking as or more favorable to the untreated. 

“23 Rankings of the batteries on individual characteristics —The rankings 
of the respective batteries on each of the 5 characteristics showing variation,’ 
based on the total scores obtained on the respective characteristics from the 
tallies of all 9 judges, are given in table 4; and table 5 gives the corresponding 
rankings based on sums of the judges’ rankings on the respective characteristics, 
to reduce the effect of score spreads on the final results. From a comparison 
of these two tables it is evident that the rankings are somewhat sensitive to the 
method of derivation. In no case, however, is the evidence significantly in favor 
of either the treated or the untreated. 


8. The visual and manual inspection test, plan, and procedure 


3.1 Preliminary details—In accordance with agreements reached between 
the Bureau and the manufacturer of the additive, on the procedure to be 
followed in these electrical and inspection tests, a total of 32 shelf-sulfated lead- 
acid batteries were charged at the National Bureau of Standards. The batteries 
had been examined previously by representatives of the manufacturer of the 
additive and of the National Bureau of Standards, and were considered satis- 
factory for the test by both parties. 

Prior to charging, 16 batteries chosen at random were treated with the addi- 
tive, and the remaining 16 were left untreated as controls. The batteries were 
coupled together in pairs to form “trays” and were charged on three separate 
lines, the batteries on each being as follows: 

Line 1: Battery—T3, T16—U2, U3—U8, U7—[T12, T11]—U1, 010. 

Line 2: Battery—T14, T5—T7, T9—U15, U6—[U16, U13]—[T1, TS]. 

Line 3: Battery—T15, U14—T10, U12—[U5, T4]—T13, U11—U4, T6—U9, T2. 

Thus line 1 contained 3 trays bearing untreated pairs and 2 bearing treated 
pairs; the converse was the case for line 2; and on line 3, the 6 trays were made 
up of dissimilar pairs. Apart from these restrictions on the arrangement, the 
assignment of individual batteries to the charging lines was done at random. 

The random selection of the batteries that were to be treated, their treat- 
ment with the additive, and the arrangement of the batteries in the lines as 
shown above, were performed by individuals from outside of the Battery Labora- 
tory, National Bureau of Standards, with no one else present. Which of the 
batteries had been treated, and which had not, was not known to any one of 
the persons participating in, or present during the carrying out of, either the 
electrical or the inspection tests. 

Details are given in this Section only for the intercomparison of treated 
and untreated batteries by visual and manual inspection. The batteries em- 
ployed in this intercomparison were those of the five pairs enclosed in brackets 
in the listing by charging lines given above. The statistical analysis of the 
results of the electrical tests is treated in Section IV. 


TaBLe 4.—Rankings of the batteries on individual characteristics, on the basis 
of total scores 


Rank | Sumofranks | 
Characteristics | Pt 





Treated | Untreated) 


Softness of positive J . U5) U16) Til ; U10 : ; 27 
ees wipalite U5 79 viol U16) Tul U13) T12 27.8 27. 

Adherence J J Te viel T11| U13} Ulo 

Peroxidation........-- } J a v3! T1| T12| U16 


General condition. T12 " Tu U16| U10 
J13 | 


1 P=probability of obtaining by chance a rank sum equal to or exceeding that observed for “‘ treated.” 


In no instance was there any warping. Consequently all batteries were “—” in this 


aneneok and this characteristic has been omitted from further consideration in the 
analysis, 
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Taste 5.—Rankings of the batteries on individual characteristics, on the basis 
of sums of judges’ rankings 





Rank Sum ofranks | 





Characteristics —_——__————_| pi 
| 9 | 10 | Treated Untreated 


Softness of positive 

SOD. 60+ <vi dees T8) U13} T12| Ti 29 26 | 0.4 
Softness of negative 11) | | 

Pasicnea T | Us| U10| TS U16) Tl vs T12 27 
Adherence. JE T ‘s| T vl U16) U1) U13) P12) U10 32 
Peroxidation......... T J Je T12 Tl Td U10) Ul 23. 5 


| | U3 
General condition | U T12; T8 7 Ti) U13) U16) Tal) U1 27 28 
| | 





1 P=probability of obtaining by chance a rank sum equal to or exceeding that observed for ‘‘treated.” 


38.2 Date, place, and characteristics involwed in the test.—The aforementioned 
10 batteries were intercompared by visual and manual inspection with respect 
to the following 6 characteristics : 


(a) softness of positive plate (d) warping 
(b) softness of negative plate (e) peroxidation 
(c) adherence (f) general condition 


The panel of judges—aA total of nine judges completed the full inspection pro- 
gram, as follows: Representatives of the manufacturer, 2; NBS battery experts, 
2: battery experts from other Government agencies, 3; and NBS scientists without 
previous battery-test experience, 2. 

8.3 Experiment design and procedure.—EKach battery was compared with every 
one of the other 9 batteries by each of the 9 judges who completed the program— 
a total of 45 direct comparisons by each judge. 

The batteries were presented for examination in 9 groups of 5 pairs each. 
These groups formed a balanced incomplete block design (see W. G. Cochran 
and Gertrude M. Cox, Experimental Designs [New York: John Wiley and Sons, 
Inec., 1950], Chapter 11, and especially Plan 11.14 on p. 331). The individual 
pairs were listed in order in the first column of the Tally Sheets that were given 
to the judges, with the battery numbers replaced by the letters A to J. 

The comparisons called for in the first 5 groups were carried out in every case 
in terms of the middle cells of the batteries concerned—e. g., in the case of bat- 
teries T11 and T12 which were in the same tray, the 2nd and 5th cell counting 
from one end of the tray; and in the last four comparisons the cells eorrespond- 
ing to central tray positions—e. g. in the case of batteries T11 and T12, the 3rd 
and 4th frum the end. 

Prior to the first group of comparisons, the top (say, the “Oth”) negative plates 
of the (middle) cells of each of the 10 batteries were removed, and the battery 
pairs arranged in pans on 8 tables. Thus, in the 1st group, battery pairs U5, U1, 
and T11, U10 were on one table; pairs T4, U16, and T12, T8 on another; and T1, 
U13 on a third. 

By visual and manual (e. g., tactual) examination, each judge in turn then 
compared the top (the 1st) positive plate of (the middle cell of) battery U5, 
say, with the top positive plate of (the middle cell of) battery U1; and the 
next negative plate (say the “Ist’’) on battery U5 with the corresponding 
negative plate of battery U1; and so forth for the other comparisons in this first 
group. All 9 of these (middle) cells were then returned to the base point, where 
they were reorganized into the pairs called for in the second group of compari- 
sons, e. g., U5 was now paired with T11, U1 with T12, and so forth. 

Before representation for examination and comparison the positive and negative 
plates that had been examined were stripped from the cell units. Thus, the 
second group of comparisons was carried out in terms of the 2nd positive and 
“2nd” negative plates of the (middle) cells of the respective batteries. Similarly 
for the 3rd, 4th, and 5th groups of comparison, the 5th expending the bottommost 
positive and negative plates of these middle cells of the respective batteries. 
Consequently, the 6th group of comparisons was carried out in terms of the 1st 
positive and 1st negative plates of tray-wise central cells from each of the 10 
batteries ; and so forth, for the 7th, 8th, and 9th groups of comparisons. 
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Between each group of comparisons the cell units were carried back to the 
base point where they were readied for the next group of comparisons. None 
of the judges were permitted to visit the base point prior to, during, or imme- 
diately following the inspection test—so that no judge could note which cell 
units were from a single tray, and which were from different trays, or gain 
any other ancillary information that might possibly help him in his decisions. 

3.4 Tallies and scoring.—For each comparison each judge indicated on his 
tally sheet by the appropriate letter which battery, if either, was in his 
opinion superior in regard to each of the six characteristics, respectively, re- 
cording and “=” in the case(s) of characteristics on which neither battery 
was superior to the other. 

These symbolic tallies were subsequently converted to scores in the Statisti- 
cal Engineering Labratory, National Bureau of Standards, by assigning in 
each instance a “+1” to the battery favored on a particular characteristic, and 
1 “—1” to the other battery; or a “0” to each battery in the case of equality in 
respect to the characteristic concerned, 

3.5 Statistical significance of results.—The principal results were given and 
their statistical significance appraised in section III, 2, Rankings of the Batteries. 
The technique employed there for judging statistical significance is due to Dr. 
Frank Wilcoxon, “Individual comparison by ranking methods,” Biometrics 
Bulletin, vol. 1, no. 6 (December 1945), pp. 80-83: and has been considered 
somewhat more fully by H. B. Mann and D. R. Whitney, “On a test of whether 
one of two random variables is stochastically larger than the other.” Annals of 
Mathematical Statistics, vol. 18, no. 1 (March 1947), pp. 50-60. The probabili- 
ties given in connection with tables 1-5 were taken directly from Table I of 
Mann and Whitney in the case of integer rank sums, and in the case of frac- 
tional rank sums were calculated by linear interpolation between the adjacent 
interger values. 


SECTION IV: STATISTICAL ANALYSIS OF TEMPERATURE, SPECIFIC GRAVITY, AND WATT- 
HOUR DATA 

1. Introduction 

The results given below relate to 20 shelf-sulfated lead-acid batteries that were 
charged and discharged at the National Bureau of Standards in accordance with 
agreements reached between the Bureau and the manufacturer of the additive. 
Prior to charging, 10 of these batteries, chosen at random, were treated with the 
additive, and the remaining 10 were left untreated. 

These batteries were coupled together in pairs to form “trays” and were charged 
on two lines as follows: 


Untreated 


Tray 


| 'T12, Ti1__- 


5 | T14, T5. 
| T7, T9_. 
10 | Fi, 7s-.. 


See section ITI, 8.1 for details on the random assignment of the batteries to the 
treated and untreated groups. 

Temperature and specific gravity measurements were made on each of the 6 
cells of a tray at the end of each of 9 charging periods. For details of the 
charging schedule and measurement procedures, see section IT. 


2. Conclusions 


2.1 Temperature during charging.—No statistically significant indication of 
any real difference with respect to temperature during charging was found 
between the 5 trays of batteries treated with the additive and the 5 trays of 
batteries used as untreated controls. (See sec. IV, 3.) 

2.2 Specific gravity.—The shapes of the specific gravity-charging period curve 
for the treated and tintreated sets of batteries are essentially the same except 
for constant difference of approximately 0.0035. (See sec. IV, 4.) 

2.3 Watt-hours.—No statistically significant indication was found of any real 
difference between the 3 trays of batteries treated with the additive and the 3 
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trays of batteries used as meen controls with respect to watt-hours delivered 
upon discharge. (See sec. 5.) 

2.4 Supplementary renee of watt-hours (in addition to agreed-upon tests) — 
The supplementary study of paired comparisons of treated and untreated buat- 
teries using trays in which one battery was treated and the other was left un- 
treated yielded a slight, but not statistically significant, increase in watt-hours 
delivered in discharge in favor of the untreated batteries. (See sec. IV, 6.) 
$8. Comparison of temperatures during charging 

The individual tray values (average of 6 cell temperatures) for the 10 trays 
are given in table i and plotted in figure 1 for each of the 9 charging periods. 
The average temperutures for the 5 treated trays and for the 5 untreated trays 
are plotted against charging period in figure 2. 

In 4 of the 9 time periods the average temperature for the treated trays is 
less than that of the corresponding untreated trays; in the remaining 5 time 
periods the untreated trays had an equal or lower average temperature. 

The largest differences occurred in the seventh charging period, where a 
difference between the averages (treated minus untreated) of —.80° was ob- 
served. The range of values for the treated trays was 3.15° and for the un- 
treated trays, 1.30°. In the light of variability of this order of magnitude within 
the two sets of measurements, an interval estimate of the true difference (having 
probability 0.95 of including the “true” value of the difference) turns out to be 
(—2.1, 0.5). Thus the observed difference is statistically consistent with any 
true difference value between —2.1 and +0.5, including zero (i. e., no difference) ; 
and the largest difference with which it is consistent (i. e.. —2.1) would hardly 
be of any practical importance. 

In order to test the statistical significance of the difference between treated 
and untreated trays with respect to temperature for each of 9 time periods, 
the trays were ranked according to temperature (highest temperature having 
rank 1; the lowest, rank 10). The rank and the rank totals for the treated 
and untreated trays ere shown in table II. In the last line of table II is given 
the probability of obtaining by chance a rank total equal to or exceeding that 
observed for treated None of the differences in rank totals for the individual 
charging periods can be regarded as statistically significant. 


4. Comparison of spccific-gravity values during charging 

The individual tray values (average of 6 cell measurements) for specific grav- 
ity for each of the 9 charging periods are given in table III. The curves of 
specific gravity versus charging period are shown in figure 3. 


TasLe I.—Average temperature (°C) of trays for each charging period 


Charging period 





Treated 3, T16___| | 31.80] 38.10] 45.90] 37.45] 44.20] 46.15 
2, T 2 39. 55) 46. 65| 39.00) 45. 15| 47. 80 
| 40.10) 44. 20) 39. 15) 43.40) 46. 25 


40. 80| 45.50] 40.00] 43.45! 46.10] 47. 
41.40) 43. a 42. 35| 44. 65 46.55 


Average seo 28. 33) 82. 19) 39.99) 45.19) 38.65) 43. 7i| 46.19 46. 19 “47.09 


Untreated | U2, U3.__.| 28.30] 31.70] 38.30] 45.75! 39.10 

3| U8, U7....| 28.70) 32. 25| 39. 25) 46. 75| 40. 60 
28. 50) 32. 70| 40.95] 45.45) 38. 80 
97. 95 40. 45} 45. 65| 38.95 
28. 20| | 32.05 40.85| 45. 30| 39. 40 
| 


Average | 28. 33 32 15) 39.96) 45.78) 39.37 














Differences in aver- 
ages, treated minus 
untreated. 
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Figure 1: Tray 
temperatures at each 
period nlotted as 
deviations from central 
value for period. 


O 


Figure 2: Co:parison of average temerature 
for 5 treated trays (dashed curve) 
and 5 untreated trays (solid curve). 
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TaBLe II.—Ranking of 5 treated and 5 untreated trays with respect to average 
temperature for each of the 9 charging periods 





Charging period 
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:| Batteries 
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! Probability of obtaining by chance a sum of ranks equal to or exceeding that observed for treated. 


The average specific gravity for the treated batteries is larger for all charging 
periods than the corresponding value for the untreated batteries. The shapes of 
the two specific gravity-charging period curves are essentially the same except 
for an upward displacement of the treated curve of .0035 units on the average 
during the last 8 charging periods. Initially the difference in averages for 
specific gravity between the treated and untreated group was 0.0197. (See 
Figure 4.) 

The time to reach maximum specific gravity would be estimated as the same 
for both treated and untreated batteries. 

There is no statistically significant indication of any difference between the 
treated and untreated batteries with respect to specific gravity except for the 
increase in specific gravity due to the addition of the additive. 


5 Comparison of watt hour values in discharging 


Six trays (consisting of two batteries each) were randomly divided into two 
sets of three, one set being treated and the remaining set untreated. The watt 
hours delivered by each tray (the sum of the watt hours delivered by the two 
batteries of the tray) were as follows: 


TREATED SET 


Tray 


Average ‘ Average 


The difference between the average for treated and untreated is 411.35— 
401.17=10.18 watt hours. This difference must be judged by the variation among 
trays. In order that this difference in average be regarded as significant it 
must be large in comparison with the differences among trays within sets. 

There are 20 ways by which 83 trays can be picked from 6. If the 6 trays can 
be regarded as equivalent (that is, treatment without effect) it is of interest 
to note the chance of getting a group of 3 by lot that would result in a difference 
in the means of the two groups as large or larger than that observed. Of the 
20 ways of picking out a set of 3 trays, 6 of these ways would equal or exceed 
the observed result. In other words, 3 times out of 10 the observed result or a 
greater difference will be obtained when the treatment is without effect. 

It is common to insist that the observed result be so pronounced that there is 
less than one chance in 20 that a random selection would lead to as great an 
effect. 

It is therefore concluded that there is no statistically significant evidence of 
an improvement due to the treatment. 


2 Na TOA Ail le NTT 8.229 INTE 
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TaBLE III.—Average specifie gravity of trays for each charging period 





Charging period 





1 


1. 1400 pt 1, 2385 | 1.2575 | 1.2810 | 1.3075 | 1.3115 | 1.3120 | 1.3100 | 


1. 3150 
1. 0940 1, 2240 . 2340 | 1. 2600 . 289% , 2R85 2910 | 1.2965 | 1.2970 
1.0900 | 1.2185 | 1.2330 | 1.2555 | 1. 287 . 2875 | 1.2800 | 1.2970 | 1.3015 
1.1180 | 1.2825 | 1.2465 | 1.2645 | 1.301! 3065 | 1.3075 | 1.3170 | 1.3160 
} 1.1115 | 1.2230 | 1.2395 | 1.2660 | 1. 296 . 2975 | 1.3020 | 1.3075 | 1.3100 


Average (treated)...|......] 1.1107 | 1.2273 | 1.2421 | 1. 2654 | 1.2964 | 1.2083 3008 | 1.3056 | 1.3079 


| 1.0855 | 1.2240 | 1.2265 | 1.2585 | 1.2065 | 1.3000 | 1.3000 | 1.3 8050 
3 | 1.0885 | 1.2260 | 1. 2% . 2580 | 1.2930 | 1. 297 .8015 | 1.: . 3150 
1.1135 | 1. 2320 . 246 . 266 296 . 3015 | - 3050 . 306 . 3105 
1, 0840 | 1.2155 | 1. 2: > | 1, 2865 | 1. 206: . . 2970 | 1.2975 
1. 0835 | 1. 2200 . 24 } 1.2930 | 1.2935 | 1. | 1,28 1, 2975 
Average (untreated)| | 1.0910 | 1.2285 | 1.2: | 1.2599 | 1.2931 | 1.2977 | 1. 29 008 | 1.3051 
Difference between 
treated and un- 














Figure 3. Comparison of average specifie 
gravity for 5 treated trays (dashed curve) 
and 5 untreated trays (solid curve). 
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Figure 4: Graph showing difference between 
average specific gravity of 
treated and untreated batteries, 


SPECIFIC GaviITY 
Difference in specific gravity 


6. Paired comparisons of “treated” and “untreated” (data from Line 3).—Two 
batteries in a tray are more nearly alike in performance than batteries from 
different trays. This is to be expected because units from the same tray were 
probably manufactured more nearly alike and were subjected to identical environ- 
mental influences prior to the test and during the test. By taking advantage of 


this homogeneity, increased precision can be obtained in comparing the effects 
of a battery additive. One battery of a tray was assigned to be treated; the 
other to be left untreated. This was done for trays 11, 12, 13, 14, 15, and 16. 

The effect of the temperature of one battery on the temperature of another in 
the same tray must be considered in connection with this technique. 

In the data from the 20 batteries where both batteris in a tray were treated or 
both untreated, no significant temperature difference was observed, so that the 
interaction of the 2 batteries of a tray due to temperature effects may properly be 
neglected. 

It is valid, therefore, to neglect the temperature effects and to use the data on 
watt-hours from trays 11, 12, 14, 15, and 16 (batteries T15, 014; T10, 012; T13, 
U11; U4, T6; U9, T2). The following data were recorded (values are watt- 
hours). 


Treated Untreated 
Watt-hours Battery Watt-hours 


207. 06 } 213. 07 
228. 63 230. 10 
238. 18 J 238. 95 
. 213. 68 211. 94 
169. 91 167. 62 


212. 336 


iets 


fe Son 


yr 
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The untreated batteries averaged (212.336—211.492)=.844 watt hours more 
than the treated batteries. The differences between untreated and treated 
(6.01, 1.47, .77, —1.74, —2.29) are not consistent enough for this slight difference 
in average watt hours to be regarded as significant from a statistical point of 
view. 

The effectiveness of this technique of comparison is illustrated by the fact 
that although tray 16 yields extremely low watt-hour values relative to the 
other trays, the comparison of treated and untreated batteries is not upset by 
this departure, since both the treated and untreated batteries simultaneously re- 
fiect this departure. (Tray 16 was not abnormal with regard to temperature or 
specific gravity.) The precision of comparisons would be severely reduced if 
this variability among trays had not been balanced out. 


SECTION V. CHEMICAL ANALYSIS 


1. Solubility : Percent 
TIE. TT PINOT. <-cn. cos cecenenanelainactineheiedlanenintbmedanaieliiisnanathncunaiemnceeeianitimnambandiie 99. 84 
Insoluble in water 

2. Composition ef water-soluble fraction: 

Magnesium sulfate, anhydrous (MgSO, calculated from total 


Sodium sulfate, anhydrous (Ma:S0O,, calculated from excess SO,)-_~ 41. 
Water of hydration 
3. Composition of water-insoluble fraction: Mainly barium sulfate, BaSO,. 
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REPORT OF THE MASSACHUSETTS INSTITUTE OF TECH- 
NOLOGY SUBMITTED TO THE SELECT COMMITTEE ON 
SMALL BUSINESS, UNITED STATES SENATE 


LETTER OF TRANSMITTAL 


Massacuusetts InstiTuTe or TECHNOLOGY, 
Orrice or THE Provost, 
Cambridge, Mass., December 16, 1952. 


Hon. Joun SPaRKMAN, 
Chairman, Select Committee on Small Business, 
United States Senate, Washington 25, D. C. 

Dear SENATOR SPARKMAN: This airmail letter is to advise you that 
we have this day transmitted two copies of the report prepared by 
Professor Harold C. Weber concerning the effect of Battery Additive 
AD-X2 on lead acid batteries. Following your suggestion we have 
entrusted these reports to Mr. Goodwin who will deliver them per- 
sonally to you in Washington. 

There are certain points concerning these tests which I should like 
to emphasize, 

We are making the results of the tests available solely to the Select 
Committee on Small Business. M. I. T. will make no public state- 
ment in connection with this investigation. 

As you know, this work was undertaken by M. I. T. upon the re- 
quest of your committee and, while we were ‘reluctant to become in- 
volved in a controversial issue, we felt that we should make our 
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facilities available to you in the public interest. All expenses in 
connection with these tests were covered by M. I. T. The M. I. T. 
staff members who worked on the tests received no compensation from 
any source, and they have no financial or consulting interest in the 
product tested or in other similar products. 

I would point out further that there are no recommendations in- 
cluded in the report, nor did our group arrive at any definitive con- 
clusions with respect to the commercial value of the product. The 
report sets forth the results of very careful laboratory tests, and these 
results have been corroborated and analyzed statistically. 

Four copies of the report have been prepared, two of which are 
being sent to you and the other two will remain here at M. I, T. 

Professor Weber has gone to great pains and a considerable per- 
sonal sacrifice in time to conduct a thorough, competent, and com- 
— nonpartisan investigation of the effects of product AD-X2 on 

ead acid battery cells. We hope that the report will contribute to 
the important work of your committee. 
Warr sincerely yours, 
J. A. Srrarron, 
Vice President and Provost. 


SOME FACTS CONCERNING THE EFFECT OF BATTERY 
ADDITIVE AD-X2 ON LEAD ACID BATTERIES 


1. AUTHORITY 


The work covered by this report was undertaken at the request of 
the Select Committee on Small Business of the United States Senate, 
to render a public service through this Committee. 

In a desire to employ its facilities as fully as possible in the public 
interest, and at the request of the Select Committee on Small Business 
of the United States Senate, the Massachusetts Institute of Tech- 
nology made available laboratory services and facilities for carrying 
out tests. 

2. Scope or INVESTIGATION 


This investigation concerns some of the effects noted when Battery 
Additive AD-X2 was added to lead acid storage batteries. The 
finding of facts was considered of more importance at this time than 
the development of any theory to explain the facts. Theoretical dis- 
cussion will be pursued only as far as is deemed necessary for the 
roper presentation of the facts reported. This viewpoint is not to 
be interpreted as indicating that a theory for the action of this and 
possibly other similar battery additives has not been developed. 

A complete investigation would have required extensive laboratory 
and field experimentation. Because of the limited time available, 
a laboratory procedure based on tests which could be performed 
rapidly was developed. This test method did show several differ- 
mo etionh cells treated with AD-—X2 as compared with untreated 
cells. 

3. Supportine Screntiric AUTHORITY 


In view of the widespread feeling that battery additives—par- 
ticularly those composed largely of mixtures of magnesium and sodium 
sulphate—have no beneficial action on batteries, it was thought 
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advisable to obtain ting scientific confirmation for the facts 
found. Through the office the President of the Massachusetts 
Institute of Technology, Prof. James A. Beattie of the Chemistry 
Department was asked to observe the experiments and to verify 
independently the facts established. Prof. Beattie observed a portion 
of the experimental work, and, in the limited amount of time he had 
available, did verify most ‘of the facts tabulated in the next section. 

Through the same authority, Prof. G. P. Wadsworth and Dr. 
J. G. Bryan were requested to analyze the results statistically. 


4. RECOMMENDATIONS 
None, since the purpose of this work was to establish facts. 


DEFINITIONS 


In this report, the word “cell” will be used to designate a single unit 
consisting of a set of positive and negative plates, together with the 
container in which they are held. The word “battery” will be used 
to designate any group of cells which has been subjected to the same 
treatment. Cells in any one battery should be comparable, one with 
the other. Comparisons between batteries are undesirable; rather 
comparisons should be limited to the different cells in any particular 
battery. 

5. SumMary or Resvutts 


For the cells tested: 

(a) Among the cells in any chosen battery, all cells in such battery 
having been subjected to the same previous history, except for treat- 
ment with AD-—X2, treated cells showed larger capacities than did 
untreated cells, both being subjected to the same conditions of dis- 
charge. 

(6) When AD-—X2 was added to cells containing sediment, the 
amount of sediment decreased both while the battery was on charge 
and when it was not on charge 

(c) Cells treated with AD-—X2 when on charge presented a markedly 
different appearance from those on charge without treatment. The 
gas evolved in the treated cells was in the form of minute bubbles, 
while that evolved in the untreated cells was in bubbles estimated to 
be 4 to 10 times as large as those evolved in the treated. The liquid 
surface in the treated cells presented a different appearance from that 
in the untreated cells. 

(d) The surface of a negative plate in a treated cell was distinctly 
softer than the surface of a similar plate in an untreated cell, both 
having been subjected to the same charge conditions. Often, soften- 
ing was first evident near the edges of the negative plate. 

(e) Under similar charge conditions, treated cells lost less liquid 
than untreated cells. 

(f) Under identical conditions of charge, treated cells operated 2 to 5 
degrees Fahrenheit cooler than did untreated cells. 

(g) During charge, and starting with discharged cells, treated cells 

gave higher hydrometric readings than did untreated cells, the differ- 
ences being greater than could be explained on the basis of the treating 
material added. 

(hk) When AD-X2 was added to a cell containing a diluted elec- 
trolyte, as in a discharged cell, the conductivity of the electrolyte 
increased. 
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6. Discussion or Resuuts 


In this section, each of the eight facts presented under ‘Summary 
of Results’’ will be supported by the ‘aboratory data collected during 
the tests performed. All of the Gata in this section have been taken 
from the more complete data presented in the Appendix. Comments 
to aid in understanding and interpreting these supporting data, here 
presented, will be added when it is believed these will be helpful. 

(a) Among the cells in any chosen battery, all cells in such battery 
having been subjected to the same previous history, except for treat- 
ment with AD-X2, treated cells showed larger capacities than did 
untreated cells, both being subjected to the same conditions of dis- 
charge. 

Laboratory data in support of this fact are given in Table I. 

For clarity, certain expressions used in this tabulation are defined 
at this point. 

Preliminary selection test means that the cell was charged for a 
short period at a low rate, and then discharged at a low rate, in an 
attempt to learn something of the condition of this cell relative to the 
others in the same battery before any cells were treated. 

First discharge means that the cell, following the preliminary selec- 
tion test, was given a short charge, either with or without AD-X2 
added, as indicated in the table, and then subjected to a rather heavy 
discharge. 

First recovery means that the cell was subjected to an additional 
discharge after having undergone a discharge and after having been 
allowed a rest period, but without having received any additional 
charge. 

Second recovery means that the cell was subjected, after a second rest 
period, to a second discharge without having received any additional 
charge. 

Second discharge means that the cell, irrespeetive of its previous 
treatment, had received a second charge and had then been subjected 
to a second discharge. 

Third discharge means that the cell, irrespective of its previous 
treatment, had received a third charge and had then been subjected 
to a third discharge. 

In the following tabulation, numbers following the phrases defined 
on the preceding page refer to the minutes duration of the test being 
tabulated. Cells marked with an asterisk have been treated with 
AD-X2. It is to be remembered that, in evaluating the various cells, 
only cells in the same battery are to be specifically compared. Varia- 
tion from battery to battery, irrespective of the test treatment 
received, is believed too great to warrant interbattery comparison. 


iL Table I 
| eee RE he COMMS PEER MM lee wees ne de 
First Discharge 364 33 26 
First Recovery 22 26% 19 
Second Discharge 4414 46% 384 


Reference to the Appendix will show that Cells 1 and 3 have an unfair advantage, 
since on the first attempt to charge these three cells, Cell 2 developed an internal 
short circuit which was found after 9 hours and 10 minutes of charging, during 
which time sulphate was being eliminated in Cells 1 and 3, but not in Cell 2. 
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Moreover, during Second Discharge the connecting lug broke on Cell 2 making 
necessary a makeshift connection which could have shortened the time of Second 
Discharge for Cell 2. In spite of these two adverse effects, Cell 2 still tests better 
than Cells 1 or 3. 





Cell No. 4 _s 
First Discharge 6 min. 55 min. 
First Recovery 0 24 min. 
Second Recovery 0 14 min. 
Second Discharge 5% min. 80% min. 


AD-—X2 now added to Cell 4 and charged 
for 58 min. at 7 amp. 
Third Discharge 8% min. 


When Cell 4 was discharged after 58 min. at 7 amp. without AD-X2, it could 
be discharged at 5 amp. for 5% min. When AD-X2 was added and same cell 
charged for 58 min. at 7 amps., it could be discharged at 5 amp. for 8% minutes, 
even though 58 minutes is too short a charge time to get the full effect of AD-X2, 
according to the manufacturer. There are two effects to be noted: (1) After 
treatment, Cell 4 is recovering at a faster rate than it was before treatment. 

2) Even though Cell 4 made a very poor showing against treated Cell 5, it seems 
probable that eventually Cell 4 will become as good as Cell 5, indicating that Cell 4 
is suffering from chemical, rather than mechanical deterioration. 


Cell No, 6 7° ean 
First Discharge 8 min. 15 min, 
Second Discharge 20 min. 30 min. 
First Recovery 2 min. 12 min. 
Second Recovery DEAD 7 min. 
Third Discharge 4% min. 55% min. 
Cell No, 8 9 10* 

Battery was discharged and allowed to stand. 
First Recovery DEAD 17% min. 17% min. 


This was a new unused low-priced automobile battery, Treated cell shows no 
advantage over untreated, as would be expected in a new battery. Even though 
new, one cell of this battery, Cell 8, had a partial internal short, as indicated by 
its going dead on standing. 

It is unusual to find two cells, even in the same battery, as close in test char- 
acteristics as are Cells 9 and 10. 


Cell Nog ue 12° 13, 14 


By selection test, Cell 11 was worst cell; Cells 12-13-14 about equal condition. Battery charged 
and then cells discharged to 1 amp. on short circuit, 





First Recovery 21 min. 15 sec, 27 min. 45 sec. 20 min. 30 sec, 19 min. 45 sec. 
Second Recovery 24 min, 26 min, 45 sec, 17 min. 48 sec. 23 min. 48 sec. 
Cell No, 15* 16 
By selection test, Cell 15 was poorer. 

First Discharge 9 min. 30 sec. 10 min. 20 sec. 
Second Discharge J1 min. 10 min. 30 sec. 
Third Discharge 47 min. 45 min. 50 sec. 
Fourth Discharge 21 min. 24 min. 10 sec. 
Cell No 17 18 19 20° 21 22° 


Treated cells were worst two cells in battery by selection test. 
First Discharge 18 min. 45sec. Terminal broke 37 min. 30sec. 23 min. 45sec. 29min. 30sec. 33 min. 
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Cell No. 23 24° 25 26° 27 28° 
All cells in this battery were dead by selection test, except Cell No 23. 
First Discharge 25 min. 30sec. 21 min.15sec. 16min. 19min. 15sec. 14 min. 20sec. 26 min. 30 see, 


Note that one treated cell is slightly better than the best cell in the battery, 
Cell 23 untreated, and of the other four, the two treated cells are better than the 
two untreated cells. 


Cell No. 29 30° 
No preliminary selection test made. 
First Discharge 46 min. 30 sec. 75 min. 15 sec. 


Cell No. 31° 32° 33 34 
No preliminary selection test made. 
First Discharge 14 min 50 sec. 13 min. 45 sec. 6 min. 35 sec. 6 min. 1 sec. 


Second Discharge 24 min. 15 sec. 22 min. 45 sec. 22 min. 10 sec. 18 min, 40 sec. 
First Recovery 77 min. 30 sec. Not Done 78 min. 30 sec, Not Done 


This battery was made from two large cells. The four resulting cells are of low 
ampere-hour capacity. These figures could indicate that because of this, the 
untreated cells after two periods of charging have recovered sufficiently to equal 
the treated cells, a result which would not be unexpected under such conditions. 


tit teateeonmersniensines 35 36° 37 __ er ere 

All cells showed dead on preliminary selection test except Cell 37. Cells 35 
and 36 found to be shorted through case. Case resistance between 36 and 37 less 
than 2000 ohms. Discard 35-36-37, since with 35 and 36 useless there are no cells 
for direct comparison with 37. Also discarded Cells 38, 39, 40, since these showed 
dead after treating and trving to charge. Evidently, case is shorted from cell to 
cell. All succeeding cells of this type will be transferred to hard rubber cases 
with empty pockets between cells. 





Cell No. 41 42° 


By selection test, both cells were dead. Cell 42 treated. Although two at- 
tempts were made to charge these cells, neither would take a charge. On second 
attempt, Cell 41 sulphated out and both cells were discarded. 


Cell No. . 43 44° 
By selection test, both cells were dead, Cell 44 treated. 





First Discharge 4 min. 12 min. 30 sec. 


Cell No. 45° 46 


By selection test, both cells were dead. Cell 45 treated. 


First Discharge DEAD DEAD 
Second Discharge 19 min. 45 sec. 9 min. 


Cell No. 47° 
Both cells dead by selection test. Cell 47 treated. 
First Discharge Less than 1 min. DEAD 


Second Discharge 13 min. DEAD 
Third Discharge 28 min. 5 min. 





After Second Discharge, Cell 48 might have been judged mechanically defec- 
tive. However, after third discharge, it must be concluded that the difficulty is 
chemical deterioration which is being corrected as recharging continues. Because 
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of treatment, chemical deterioration in Cell 47 is evidently being corrected more 
rapidly than in untreated Cell 48, 





Cell No. 49 ; 50° ii 
Both cells dead, by selection test. Cell 50 treated. 
First Discharge DEAD DEAD 


Second Discharge 7 min. 10 sec, 11 min. 45 sec. 




















Cell No. _ _51 52° 





Both cells dead by selection test. ‘Treated Cell 52. 
First Discharge 11 min. 390 sec. 8 min. 45 sec, 
Second Discharge 7 min. 15 sec. 5 min. 15 sec. 


On examining cells, Cells 51 and 52, Cell 52 had four cracked positives, 
but 51 had none. This fact should be considered in comparing these two 
cells. 





Cell No. 53° 54 
Both cells dead by selection test. Cell 53 treated. 

First Discharge 30 min. 30 sec. 30 sec. 

Second Discharge 19 min. 50 see. 1 min. 40 sec. 

Third Discharge 4 min. 55 sec. 30 sec. 

Fourth Discharge 40 min. 8 min. 25 sec, 











Note that Cell 54 is evidently not mechanically defective since on repeated 
charge and discharge, it is recovering slowly, as would be expected. Assuming 
both cells originally of equal condition, note rapid recovery of Cell 53. 






Cell No. _ 55° 56 
Both cells dead by selection test. Cell 55 treated. 
















First Discharge 2 min. 5 sec. 1 min. 
Second Discharge 10 see. 20 sec. 
Third Discharge 16 min. 10 sec.! 12 min, 15 sec. 


! Bad connection on voltmeter on Cell 55, This Cell would have run longer. 





(6) When AD-X2 was added to cells containing sediment, the 
amount of sediment decreased both while the battery was on charge 
- while it was not on charge. 

\ small glass-cased Willard thick plate cell, approximately 15 years 
old, had been left in an uncharged condition for several years. Well 
over an inch of sediment had collected in the bottom of the cell, and 
the liquid level had fallen over two inches below the tops of. the 
plates. Distilled water was added to restore the level, Battery AD- 
X2 was added to the cell, and the unit placed on charge at 3 amperes, 
In several hours sediment reduction was evident, and ‘by the time the 
cell was fully charged, the sediment. was less than \ inch deep in the 
cell bottom, T his occurred im May 1952 During the present series 
of tests this cell was again examined, and it was evident. to those 
present and also present when the cell was originally charged after 
treatment that sediment has shown a further considerable decrease. 
The cell has not been recharged. 

Two groups of two cells, each of heavy plate Exide batteries (two 
plates per cell) were observed in the summer of 1952 at the Arthy 
Base in Boston. It was said that before treatment with AD-X2 
38414—53——_37 
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these cells contained so much sediment that it was above the bottom 
of the plates, and some cells were being partially shorted by the sedi- 
ment. The cells were treated about January 1952. When observed 
in July, the sediment had receded about % inch below the bottoms 
of the plates. The cells were moved to Cambridge in September 
where they could be more readily observed. Sediment in one pair 
of cells is now approximately 1% inches below the plate bottoms, 
while in the other pair it is about 1 inch below the plates. On Novem- 
ber 6 at 1:30 p. m. the second pair was placed on charge at 4 amp. 
until 5 p.m. On succeeding days for one week this pair was alter- 
nately charged and discharged. From marks placed on the glass 
cases, a reduction of about \ inch in sediment depth has been noted, 
some of this occurring while the cells were sitting idle for several days 
after the charge-discharge cycle. Complete sediment disappearance 
is not expected in these cells, but the level has receded to a point 
where difficulty from sediment is a remote possibility. 

A record is made at this time of an automobile battery in a rubber 
case. A hole was accidentally knocked in the side of the case by a 
stone thrown up from the road. Although the battery was eighteen 
months old and had been treated with AD-—X2 six months previously, 
no sediment was found in the cell bottom, although some would have 
been expected. Incidentally, the negative plate exposed through the 
hole was soft and apparently in excellent condition. 

(c) Cells treated with AD—X2 when on charge presented a markedly 
different appearance from those on charge without treatment. The 
gas evolved in the treated cells was in the form of minute bubbles, 
while that evolved in the untreated cells was in bubbles estimated to 
be 4 to 10 times as large as those evolved in the untreated. The 
liquid surface in the treated cells presented a different appearance 
from that in the untreated cells. 

Differences of the type above described were noted in batteries made 
up of Cells 31-32-33-34, 49-50, 45-46, 53-54, 44-43, and are specifi- 
cally mentioned in the Appendix. 

(d) The surface of a negative plate in a treated cell was distinctl 
softer than the surface of a similar plate in an untreated cell, both 
having been subjected to the same charge conditions. Often softening 
was first evident near the edges of the negative plate. 

This difference was noted in batteries made up of Cells 4-5, 6-7, 
51-52, 53-54, and is specifically mentioned in the Appendix. 

(e) Under similar charge conditions, treated cells lost less liquid than 
untreated cells. 

This fact is substantiated by Table II. Treated cells are indicated 
by an asterisk. 

Table II 
Cell No. 31° 32° 33 % 
Liquid lost ce. None None 22 31 


These four cells were in the same battery and are inter-comparable. 


Cell No. 49-50° 45°-46 63°-54 44°43 55*-56 __—:103A-103B° 
Liquid lost ec. 38-72 20-54 20-66 18-100 68-92 122-88 


Above figures obtained after charging on November 5. Although the 
figures for Cells 49-50 seem inconsistent with the others, they are the 
amounts recorded. 
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Cell No. _ 49-50* 45°-46 53°-54 44°-43 55*-56 _103A-103B° 
Liquid lost ce. 44-0 12-38 0O-42 0-52 0-32 28-0 





Above figures obtained after charging on November 6. To see how the 
levels would change in the above tabulated cells when these batteries 
were allowed to stand overnight without charging, on November 7 the 
liquid levels were again adjusted to the original level. The following 
amounts of water were required. 


Cell No. 49-50° 45°46 53-54 44*-43 55°-56 _103A-103B* 
Liquid drop ce. 42-46 22-28 0-0 26-22 34-32 34-34 


These figures give some credence to the belief that differences in water 
requirements were not due to the amount of gas caught between and 
under the plates. The gas referred to here is not that caught in the 
plate pores. 





Note above cells are grouped two in a battery as indicated. Compare cells in 
same battery—but do not intercompare batteries. 


(f) Under identical conditions of charge, treated cells operated 1 
to 3 degrees Centigrade (1.8 to 5.4 degrees Fahrenheit) cooler than did 
untreated cells. 

This fact is substantiated by Table ITI, made up of data chosen from 
the Appendix. Treated cells are indicated by an asterisk. As before, 
comparisons must be made between cells in the same battery and 
not between batteries. 

Table III 
Cell No. 5° 6-7" 41-42° 47*-48 
Temp. °C. 33.8-29.8 27.8-28.9 38-33 32-36 


Cell No. 51-52° 53°54 55°56 
Temp. °C, 28-29 27-32 34-35 


An interesting fact about this temperature difference is brought out 
by Table IV in which rather extensive temperature readings are re- 
corded for Cells 31-32-33-34, all in the same battery. 


Table IV 


First Charge on Cells 31-32-33-34. 

A general observation that during this charge treated cells ran 
about 2° C. cooler than untreated cells. 

Second Charge: 


Cell No. 


Temp. °C, 


On charge three days later (October 31): 


Cell No, 31° 32° 
Temp. °C, 30. 8 30. 8 





574 BATTERY AD—X2 


Cell No. 31° 32° 33 34 


Temp. °C. 33 33 34 34 


From Table IV the conclusion might be drawn that the difference 
in temperature during charge between treated and untreated cells 
became smaller when both cells had been charged and discharged 
enough to correct chemical deterioration. It was previously pointed 
out under the discussion on capacity that the untreated cells in this 
group appeared to have recovered sufficiently because of their small 
capacity and repeated charging, so that they differed but little from 
the treated cells. The temperatures for October 31 and November 3 
as compared with those on Second Charge gives some indication of 
this effect. It would possibly have been desirable to have read all 
temperatures for the nearest tenth degree, but since only a difference 
was of interest and since it was anticipated offsetting effects might 
influence temperature readings, more precise readings were not made, 

(g) During charge, and starting with discharged cells, treated cells 
gave higher hydrometric readings than untreated cells, the differences 
being greater than can be explained on the basis of the treating ma- 
terial added. Table V, based on the laboratory data, substantiates 
this fact. Treated cells are indicated by an asterisk. 


Table V 


Cell No. 17 18 19 20° 21 22° All in one battery 
Gravity 1160 1140 1175 1220 1145 1175 





Cell No. 23 24° 25 26* 27 28° _ All in one battery 
Gravity 1200 1235 1200 1225 1200 1200 


Taken on charge November 5: 


Cell No. 49-50° 45°46 53°-54 47°48 
Gravity 1050-1100 1110-1050 1110-1050 1140-1050 


Cell No. 44°43 55°-56 103A-103B*_ 
Gravity 1105-1050 1080-1050 1050-1120 


Taken on charge November 6: 


Cell No. 49-50° 45°-46 88H r-43 
Gravity 1090-1130 1175-1120 1175-1100 1150-1050 





Cell No. 55°-56 103A-103B* 
Gravity 1125-1100 1150-1175 


The effect on gravity of adding the specified amount of the additive 
was determined as follows: 

To 550 cc. of 1300 acid (approximately the amount required to 
bring liquid level to proper height in one cell of a group I passenger 
car battery) the specified amount of additive was added. When done 
in a graduate; not in the cell—this caused the gravity to rise to 1320 
at room temperature. 
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When the specified amount of additive was added to one cell of a 
new Beacon 90-ampere-hour battery made by Gould National, the 
gravity rose from 1250 to 1260. 

Cells 41 through 56 required approximately 800 cc. of electrolyte 
to bring liquid to proper level. One would conclude that in these 
cells addition of additive would cause the gravity to rise less than the 
10 points found in the case of the Beacon battery. 

(hk) When AD-X2 was added to a cell containing a diluted elec- 
trolyte, as in a discharge cell, the conductivity of the electrolyte 
increased. 

This result is a direct consequence of adding an ionizable material 
to the electrolyte (such as magnesium or sodium sulphate). Pro- 
vided such added material introduces no deleterious effects, it would 
seem that the desirability of this effect would be above criticism, and 
certainly the result itself could be predicted without recourse to 
laboratory experiments. 

Twice during the laboratory experiments, this effect was noted 
once during the first. experiments on Cells 1-2-3 when, on adding the 
additive while the cells were on charge, the voltage across the cell 
treated suddenly dropped, and the current through the whole battery 
rose (see Appendix). 

On October 31, Cells 41 through 56, together with 6 as of that date 
unnumbered cells, were put on charge. With the charger available 
operating at its highest voltage, less than 1 ampere flowed through the 
cells. When additive was put in five of the cells, more than 5 amperes 
could be passed through the series of cells. 


LIMITATIONS OF LABORATORY RESULTS 


The difficulty of duplicating in the laboratory results obtained in 
the field is well recognized in engineering work. The laboratory 
evaluation of a material such as AD-—X2 is further complicated by the 
great variation in the samples subjected to test, even though every 
effort be made to so select test units as to minimize such variation. 
Usually, an evaluation of how a product will act under field conditions 
can be obtained only after extensive laboratory experimentation. 
Even after such experimentation, it is common practice in engineering 
work to subject products to field tests. How a given innovation will 
perform under use conditions is the true test of its worth. For this 
reason, laboratory findings must be supplemented by field use data 
if a true evaluation is to be obtained. 


7. ExpERIMENTAL PROCEDURE 
(A) SELECTION OF SAMPLE 


Even new storage batteries show considerable variation, and when 
one realizes that the tests herein reported were made on partially 
deteriorated batteries, the difficulty of selecting a representative 
sample becomes even greater. It is relatively easy to obtain discarded 
batteries, but usually a discarded battery has deteriorated to such 
a degree, perhaps because of the development of mechanical defects 
due in considerable degree to chemical deterioration, that treatment 
with an additive would yield no beneficial effects. 
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A desirable sample for these tests would be made up of a series of 
cells, all of which had been subjected to the same past history, but 
none of which had developed so-called mechanical defects. More- 
over, such a sample should have experienced chemical deterioration of 
the type usually referred to as sulphation. Unfortunately it is 
common practice to try to offset chemical deterioration by prolonged 
charging. Without doubt, this often occurs when an automobile 
battery begins to deteriorate chemically. Without resorting to prep- 
aration of a specially deteriorated sample, which would require 
several months, the only alternative evident was to obtain new 
batteries, all of which had had the same past history, and all of which 
had stood for extended periods of time with the electrolyte in them, 
in a discharged condition, but had not been subjected to periodic 
attempts at recharging. The only cells really fulfilling these require- 
ments were those from Nos. 41 to 56. 

So that undesirable variation would not be introduced by the test 
procedure, the various batteries, although subjected to different 
conditions of charge and discharge, were so handled experimentally 
that all of the cells in any given battery received as far as possible 
the same treatment. 

An additional troublesome point in the proper selection of a sample 
was the development of a method for finding cells having mechanical 
defects before the actual test procedure started, and without intro- 
ducing changes in the cells because of the selection procedure. It 
was finally decided that a relatively short charge of 15 minutes to 1 
hour at a rate of 2 to 5 amp., followed by a discharge at a moderate 
rate, offered the most hope for eliminating defective cells. This 
method did not serve too satisfactorily, since often a cell which showed 
no ability to store energy on the short charge-discharge cycle, on a 
longer test cycle, proved to be in satisfactory condition for test. 
However, among cells chosen as satisfactory for test, the preliminary 
test procedure did give a fairly good indication of the relative conditions 
of the various cells in any one battery. 

Throughout the tests, the general tendency was not to treat with the 
additive those cells which showed up best in any one battery, but rather 
to reserve for treatment the poorer cells. 


(B) PREPARATION OF THE SAMPLE FOR TEST 


In most cases, the batteries to be selected for test were opened, the 
plates examined—particular attention being paid to cracked positive 
plates—and new separators were installed. Short circuits between the 
cells in a given battery container were checked, particularly if the 
container was of composition rather than hard rubber. Wherever 
practical, an empty cell pocket was left between treated and untreated 
cells to ensure that there was no leakage between the two kinds of 
cells, and also to serve as heat insulation to prevent temperature 
equalization between treated and untreated cells. 

Since the cells chosen for test were sulphated, there was some 
question as to what electrolyte should be added to the cells. In 
practically every case, if the cells still contained the original electrolyte 
and the sulphate which would be released from the plates on complete 
charging, a sufficiently high gravity would be attained to meet the 
manufacturer’s specifications. In such cases, only distilled water was 
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added to make up the electrolyte level. Where the cells contained 
none of the original electrolyte, the general procedure of adding a 
sulphuric acid-water electrolyte of 1100 gravity was followed. Had 
these cells been fully charged, it is quite probable that eventually the 
gravity of the electrolyte would have exceeded the manufacturer’s 
specifications, and it would have been necessary to withdraw electro- 
lyte and substitute distilled water. In none of the tests was charging 
carried far enough to make such an adjustment necessary. 


(C) TEST METHODS 


Charging Conditions 

All cells in any given battery were charged in series to ensure that 
the same number of ampere hours passed through each cell in the 
battery. Where individual cells were not dead before charging 
started, they were brought to a dead condition by discharging to a 
point where on direct short through an ammeter less than 1 ampere was 
indicated on the meter, the full-scale reading being 25 amperes. 


(D) DISCHARGE CONDITIONS 


During discharge each cell in a given battery was discharged indi- 
vidually, and every attempt was made to have the discharge rate the 
same for each cell. No particular attempt was made to have the 
conditions the same in all batteries during either charge or discharge, 
although to a very rough approximation, conditions were comparable 
for most batteries tested. 


(E) INSTRUMENTS 


In the early experiments batteries were charged by means of a 
variable voltage selenium rectifier, capable of supplying up to 10 
amperes at 9 volts. In later experiments a “Lemco’”’ double unit 
service station charger was employed. Each unit could deliver up 
to 6 amperes at approximately 100 volts. Voltage was adjustable in 
several steps. During charging when using the “Lemco” unit, current 
was measured by the rather crude ammeters built into the charging 
unit. When using the selenium rectifier, the rate of charge was indi- 
cated by inserting a small Weston ammeter directly in the charging 
circuit. Discharge voltages were measured on one of two large volt- 
meters reading 15 volts at full scale. Readings could be made to the 
nearest tenth of a volt and estimated to five-hundredths of a volt. 
Amperage during discharge was measured on either one of two large 
ammeters, the full-scale reading on each being 100 units. By a 
series of shunts either meter could be made to read 5 amperes, 25 
amperes, or 75 amperes full scale. No attempt was made to deter- 
mine the absolute accuracy of the various meters used since for the 
tests in question relative readings were sufficient. But of those used 
for the discharge experiments, the two ammeters were adjusted to 
read the same over that part of the scale used as were also the 
two voltmeters. 

For the measurement of gravities ordinary service station hydrom- 
eters were employed, one hydrometer being used for treated cells the 
other for untreated. For measuring a few gravities below 1100, a 
float in a graduated cylinder was used. The two hydrometers on 
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checking were found to read the same and the additional float was 
found to check the two hydrometers at the 1100 point. 

Temperatures were measured with ordinary laboratory thermom- 
eters, all thermometers used being checked against each other at room 
temperature. Only those which gave the same reading under these 
conditions were used. 


Discharge Resistances 

To control the current on discharge, variable nichrome slide wires 
capable of carrying 10 amperes, 50 amperes, and 100 amperes were 
used. Except when voltages were falling rapidly during discharge, 
the discharge rate could be kept constant within approximately 1/10 
of an ampere without difficulty. 


(F) TESTS EMPLOYED 


Capacity Test 

The various capacities of the cells in a chosen battery were deter- 

mined by subjecting each cell in the battery after identical charge 

conditions to identical discharge conditions, discharge peng carried 
ti 


to one volt in the case of each cell. The relative lengths of time to 
reach a potential of one volt were taken as relative measures of the 
amounts of energy recoverable from the cells on initial discharge. 


Recovery Tests 


It is well recognized that a storage battery if rapidly discharged 
and then allowed to stand will yield additional energy because of a 
recovery process which occurs. During this recovery it is assumed 
that either material on the interior of the plates or electrolyte not 
available for use in the first rapid discharge sarong available as the 
cell is allowed to stand on open circuit. This recovery phenomenon 
can be observed several times before the cell is completely discharged. 
The recovery tests were made in much the same way as original 
discharge tests and in every case as nearly as practical after the 
cells in any given battery had stood for the same periods of time. 
To this end, when two treated and two untreated cells were to be 
tested for recovery from the same battery, discharge, to measure 
recovery, was carried out with treated and untreated cells alternating 
in the order of tests. 


Temperature Measurements 


Temperatures were measured during charge by inserting thermom- 
eters directly into the electrolyte above the plates. Satisfactory 
temperature measurements could be made only in those instances 
where either a large portion or the whole cover had been removed 
from the cell. It was deemed impossible to remove covers from the 
airplane-type batteries tested without seriously injuring the batteries 
themselves. Therefore, no temperature measurements were made on 
these cells nor on some of the automobile-type batteries tested. 
Liquid Loss 

Liquid loss during charge was determined by first bringing all the 
cells to be tested to the same liquid level, the level in the case of most 
of the cells tested being dete:mined by the sharp edge of the ledge 
cast into the container as a seat for the cell cover. After charge, 
liquid loss was measured by noting the number of cubic centimeters 
of distilled water required to once more bring the liquid level to the 
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sharp ledge edge. This method was thought sufficiently accurate for 
determining the liquid loss. 


(G) VISUAL OBSERVATIONS 


In every case where cells under test were either in transparent 
containers or had had the tops removed so that the complete surface 
of the electrolyte was visible, marked differences in appearance were 
noted during the charge period between treated and untreated cells. 
Gas evolution from treated cells was in the form of almost pinpoint 
bubbles—in some cases the bubbles drifting to the surface, rather 
than rising, in almost cloudlike formation. These bubbles broke 
through the surface with very little surface disturbance, as con- 
trasted with the much larger bubbles which rose rapidly through 
the untreated cells and broke through the surface with considerable 
spattering. The surface itself on the treated cells presented a dif- 
ferent appearance than the electrolyte surface on the untreated. 
On the treated cells, this surface appeared more viscous, and in some 
instances almost dusty. 

Repeatedly, the negative plates on treated cells were found to be 
considerably softer than corresponding plates on untreated cells 
from the same battery. Sometimes the soft areas were concentrated 
near the edges of the plates, and sometimes soft areas were fairly 
well distributed across the plate surface. The differences were 
readily noted by using a thumbnail as a sort of miniature plough to 
scoop up the softened surface. Under the same conditions, the 
hardened areas on an untreated negative plate could not be ploughed 
up. 

‘ one of the first cells treated several months before this particular 
set of tests was started, well over an inch of sediment at the bottom 
of the glass case containing the cell disappeared, leaving behind a 
layer less than \ of an inch thick, composed almost entirely of large 
flakes of sediment. A similar decrease in the amount of sediment 
was noted in four other glass-cased cells which were treated prior 
to the start of these tests. All five of these cells, however, were 
under constant observation throughout the tests herein reported. 


(H) INCREASED CONDUCTIVITY OF DISCHARGED CELLS 


It sometimes happens in a completely discharged cell that the 
electrolyte becomes so poor a conductor as to prevent a series of such 
cells from being charged on a charger of limited voltage range. Under 
such conditions, the addition of a material such as AD-—X2 which 
will form a conducting solution cuts down the resistance of the cells 
sufficiently so that current can pass through the cells and the charging 
process be carried out, whereas otherwise it would be impossible, 
or at least require excessively long periods to build up sufficient 
conductivity to allow reasonable charging currents to pass. This 
phenomena seems to be fairly well recognized by battery workers. 


8. SratistrcAL ANALYsIS OF RESULTS 


A series of experiments to test the effect of AD-X2 on storage 
batteries were conducted by Prof. H. C. Weber, and after the ex- 
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periments were completed, the data were submitted to us for statis- 
tical analysis. With the exceptions of relative bubble size, which was 
estimated visually, and softness, for which the fingernail test was 
used, the data were instrument readings and therefore quantitative. 
Because the individual batteries could not be considered comparable 
one to another, treated and untreated cells from the same battery 
were compared, but no comparisons of instrument readings between 
cells from different batteries were attempted. 

Restricting the analysis to within-battery comparisons does not 
eliminate all of the obstacles to a statistical appraisal of significance, 
Most statistical techniques depend upon some reasonable hypothesis 
as to the probability distribution of the measurements under con- 
sideration. Lacking previous experience with storage batteries, we 
cannot draw upon past experience as to some of the distributions 
involved, nor can we obtain sufficient information to estimate them 
from the data at hand. For this reason we have often employed 
nonparametric techniques to obtain estimates of significance. Since 
these are usually less sensitive than tests based upon specific distri- 
butions, the results would have been more impressive rather than less 
had parametric tests been available. 

In several cases we have given more than one estimate of probability 
in order to compare the degrees of significance obtainable under hy- 
potheses of varying degrees ‘of generality. 

We shall now consider the individual conclusions drawn by Professor 
Weber as a result of his observational data: 

(a) “Among the cells in aay chosen battery, all cells in such battery 
having been subjected to the same previous history, except for treat- 
ment with AD- X2, treated cells showed larger capacities than did 
untreated cells, both being subjected to the same conditions of dis- 
charge.” 

In Professor Weber’s data there are 11 paired comparisons which 
may be made on individual batteries. In some of the cases, he con- 
sidered the result of one discharge and in others as many as four dis- 
charges. It is obvious from this that the amount of experimentation 
done on any one battery was a function of the results that he was 
obtaining as he progressed. This produces in all probability a set of 
data on nonhomogeneous situations, and also some amount a aor 
relation between the values found. For that reason we decided to use 
the results on the first discharge unless both or one of the batteries was 
“dead.” In the latter event we would consider as part of the data to 
be analyzed the first discharge which had nonzero values for both of 
the cells. In table I we give the two cells which were paired and the 
number of the discharge for which both values were different from 
zero. The actual time to discharge for both the treated and the 
untreated cells is given, and the last column shows the difference, 
which is positive if the treated cells (denoted by *) stood up for a 
longer time. 
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TaB_e I.—Discharge Data 
A, PAIRS ONLY 


First Registering ___Time in Minutes 
Discharge Treated (*) Untreated Difference 
. 00 , 49. 00 
. 00 ‘ 7. 00 
. 50 . 33 —. 83 
. 25 ; 28. 75 
c i 8. 50 
. 75 . 10. 75 
; 23. 00 
4.58 
—2.75 
30. 00 
1. 08 





ee DOO ND 


B. MULTIPLE CELLS 


First Registering _Average Time in Minutes 


" Cells Discharge Treated (*) ~-—~aUntreated Differenc® 
1, 2*, 3 1 33. 00 31. 25 1. 75 
17, 19, 20*, 21, 22* 1 28. 37 28. 58 —. 21 
93. 24*, 25, 26*, 27, 28* 1 22. 33 18. 61 3. 72 
31*, 32*, 33, 34 1 14. 29 6. 30 7. 99 


Since the basic concept of significance testing is fairly simple, we 
shall review the general ideas before proceeding further. As soon as 
it is admitted that experimental results of a certain type need not all 
be in the same direction or constant in magnitude, there arises at 
once the question as to whether a particular set of observations reflect 
anything more substantial than drawing lots. If it can be shown 


that the probability of getting results of a given kind at random is 
not more than 1 in 20, statisticians say that the outcome is statis- 
tically significant, and if the probability is not more than 1 in 100, 
they say the outcome is highly significant. 

To estimate the probability of getting a certain kind of result by 
chance, statisticians try to formulate a mathematical situation on a 
par with drawing lots. Of the possible tests of significance which 
can be applied to experimental data without presupposing knowledge 
of the distributions involved, we have chosen two, which are con- 
ceptually simple. In both tests, the lot-drawing hypothesis would 
have it that treatment with AD—X2 has no beneficial effect on battery 
performance, and that the asterisks might just as well have been 
assigned without reference to treatment. In these tests, as well as 
others to be described later on, we compute the probability of obtain- 
ing results this favorable or more favorable to the use of AD-—X2 if 
the asterisks were no more pertinent to the outcome than flipping 
a coin. 

In the first test we ask the question: “If the asterisk were nothing 
more than an arbitrary label assigned at random to one cell in each 
battery (implying that the observed differences of discharge time 
were due to chance alone), what is the probability that we shall 
observe at least as many as 9 positive differences?” In other words, 
what is the probability of obtaining 9, 10, or 11 positive differences 
in a random draw of 11 pairs? The answer is that the probability is 
only about .03. That is, we should expect results this favorable 
(9 positive differences) or more so (10 or 11 positive differences) 
about 3 times in 100 similar experiments. 
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The second test of significance is nonparametric also but involves 
the use of the magnitude of the numbers involved. Once again the 
asterisks are assigned at random for the two cells within each battery. 
In this case ail possible sums for the differences between the treated 
and untreated cells are computed for every conceivable arrangement 
of asterisk and nonasterisk in the 11 pairs. The number of ways 
that a sum of the total differences for the 11 pairs can be as great as 
or greater than the one observed is then compared to the total number 
of possible sums. The ratio of these two numbers represents the 
probability of the occurrence of the event. In our case there are 
6 ways that we can rearrange the asterisk and the nonasterisk cells 
in order to obtain a sum which is as great as or greater than the one 
observed. The total number of possible sums is 2,048, and therefore 
the probability P of obtaining a total sum for the 11 differences at 
least as great as was observed is P=.003 approximately, which is, 
of course, 3 chances out of 1,000. To facilitate the verification of our 
computations, we have presented the details in Table II and Exhibit 
I, which will be found at the close of this section. 

This method explained in the previous paragraph seems to us to be 
the one which is less subject to criticism as far as the choice of data 
is concerned and seems to represent most fairly the probability in- 
volved. We do not feel that any estimates can be made of the actual 
superiority of the treated cells over the untreated cells percentage- 
wise or in actual magnitude, because of our lack of knowledge as to 
the distribution of potential observations or inherent variability 
between cells within a battery and between batteries in the condition 
for which this treatment might be effective. However, since this 
analysis does indicate that it is very unlikely that differences such as 
were observed occurred by chance, it is reasonable to suppose that 
there must have been a favorable effect from the AD-X2. Whether 
or not this effect is great enough to be of commercial value is some- 
thing that must be determined from field experiments both as to the 
percentage of batteries which are appreciably improved and as to the 
magnitude of that improvement. 

Although we feel that the following analyses are not as justified as 
the preceding one, we give them here for anyone who might be inter- 
ested. If only those 8 pairs which yielded a reading other than zero 
on the first discharge are considered as the entire legitimate evidence, 
then a probability of obtaining 6 positive and 2 negative signs, assum- 
ing the asterisk and the nonasterisk are distributed at random, is 
P=.144. We can also, of course, proceed as was done in the before- 
mentioned analysis and calculate the probability of obtaining a sum 
as great as or greater than the one actually observed, assuming that 
the asterisks were distributed at random inside the batteries. _ Here 
the probability is P=.023. To us, this procedure does not seem to 
be fair, inasmuch as other experiments are available which involve 
the first discharge only, but they involve 3, 4, 5, and 6 cells respectively 
for individual batteries. It would then seem logical to utilize all of 
the first discharges by averaging the asterisk cells and the nonasterisk 
cells in each battery and subtracting one average from another if 
they were merely paired measurements similar to the previous data. 
This introduces a degree of nonhomogeneity into the data itself, but 
it is the best that can be done with information on the first discharge, 
if we are going to restrict ourselves to that. -The probabilities for 
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the sign test are P=.073 assuming that the 8 pairs available on the 
first discharge and the 4 remaining comparisons available from bat- 
teries with more than two cells tested are combined in one sample. 
We can also apply the test of magnitude and find that the probability 
there is P=.005. 

It is of interest to note further that if all the data were combined 
(that is the original 11 pairs, as given in Table I, plus the data on 4 
batteries where more than two cells are tested) the respective prob- 
abilities are P=.018 in the case of the sign test and P=.0006 in the 
case of the magnitude test. These additional probabilities merely 
corroborate what we considered to be the preferred analysis. 


TABLE II.—Listing of Differences in Order of Magnitude 


Discharge 1 Discharge 2 or 3 
Pairs Multiple Cells Pairs only _ 
—, 21 
—. 83 
1. 08 
1. 75 
—2. 75 
3. 72 
4, 58 
7. 00 
7. 99 
8. 50 
10. 75 
23. 00 
28. 75 
30. 00 
49. 00 


Exnisit I.—CoMPuTaTION OF PROBABILITIES 
First Discharge 
Pairs Only (Negative Total=—3.58) 
1, MAGNITUDE TEST 


Better All signs+ 1 Way 
Better One Sign — 3 Ways 
Better or Same Two signs— 2 Ways 

Total 6 Ways 


Probability = a — == 023 


2, SIGN TEST 


Better All signs+ 1 Way 
Better One sign — 8 Ways 
Same Two signs— 28 Ways 
Total 37 Ways 
Probability =:2 == OF an 144 


2°. 256 
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First Discharge—Continued 
Pairs‘and Multiple Cells (Negative Total=3.79) 
1, MAGNITUDE TEST 


Better All signs + 1 Way 
Better One sign— 6 Ways 


Better Two signs— 8 Ways (44+3+1) 
Better or Same Three signs— 5 Ways (34+1+1) 


Total 20 Ways 


20 20 


2 13 4096770049 


Probability = 
2. SIGN TEST 


Better All Signs+ 1 Way 
Better One Sign— 12 Ways 
Better Two Signs— 66 Ways 
Same Three Signs— 220 Ways 


Total 299 Ways 
299 299 


I robability = 12 =3006 .0730 


First Registering Discharge 
Pairs Only 
1. MAGNITUDE TEST (NEGATIVE TOTAL=—3.58) 


Better All Signs+ 1 Way 
Better One Sign — 3 Ways 
Better or Same Two Signs— 2 Ways 


Total 6 Ways 
3 


6 
Probability =55=5n=]o: 


2. SIGN TEST 
Better All Signs+ 


Better One Sign — 11 Ways 
Same Two Signs— 55 Ways 


Total 67 Ways 


67 67 


J i a ee 
Probability 91-2048 


= .032 


Pairs and Multiple Cells (Negative Total = — 3.79) 
1. MAGNITUDE TEST 


Better All Signs+ 1 Way 
Better One Sign — 6 Ways 
Better Two Signs— 8 Ways 
Better or same Three Signs— 5 Ways 


Total 20 Ways 


Probability = = = .0006 


= ——__ = 
215 32768 


(4+3+1) 
(8+1+1) 
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First Registering Discharge—Continued 
2. SIGN TEST 


All Signs+ 1 Way 

One Sign — 15 Ways 
Two Signs— 105 Ways 
Three Signs— 455 Ways 


Total 576 Ways 


= .0176 


Probability =—— = 
> Aa 32768 


Notr.—No allowance was made for fact that treated cell 52 was found to have 
r cracked positives nor for fact that the poorer cells were chosen for treatment. 


b) “When AD-X2 was added to cells containing sediment, the 
amount of sediment decreased both while the battery was on charge 
and when it was not on charge.”’ 

Although the empirical evidence supports this statement, we cannot 
perform a statistical test on these data. 

c) “Cells treated with AD—X2 when on charge presented a mark- 
edly different appearance from those on charge without treatment. 
The gas evolved in the treated cells was in the form of minute bubbles, 
while that evolved in the untreated cells was in bubbles estimated to 
be 4 to 10 times as large as those evolved in the treated. The liquid 
surface in the treated cells presented a different appearance from that 
in the untreated cells.”’ 

As evidence of this statement results on the following cells are 
given in the Appendix: 31*, 32*, 33, 34, 43, 44*, 45*, 46, 49, 50*, 53*, 
54, 55*, 56, 103A, 103B*. This gave a total of 16 observations, eight 
on the treated cells and eight on the untreated. However, 53* and 54, 
could not be observed internally because of the casing, and therefore 
this leaves 14 available observations for analysis. Since it is reason- 
able to assume that previous history in the form of length of time of 
charge, number of discharges, etc., are not pertinent here, we have used 
the ordinary 2x2 contingency table with the exact probability of the 
arrangement computed. 

Treated Untreated Total 
Small Bubbles 7 0 7 
Large Bubbles 0 7 7 





Total 7 7 14 


The exact probability of the occurrence by chance of the above 
arrangement with the given marginal totals can be computed as 
follows: 

7! 7! 7! 7! 1 


 eeeeindion - ————————— OC 
P=sr or 71 ol 1413432 0009 


Since this probability is extremely small, there is no doubt that 
there is considerable association between the small bubbles and the 
treated cells. 

(d) “The surface of a negative plate in a treated cell was distinctly 
softer than the surface of a similar plate in an untreated cell, both 
having been subjected to the same charge conditions. Often, soften- 
ing was first evident near the edges of the negative plate.” 
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As evidence of this statement results of the following cells are given 
in the Appendix: 4, 5*, 6, 7*, 51, 52*, 53*, 54. Allof the cells that were 
treated showed that the sulphate was ‘soft’ while in the case of the 
untreated cells the sulphate was hard and therefore the ordinary 
2 x 2 contingency table u,ed in (c) should also be appropriate as 
follows: 

Treated _—Untreated_ ~—_—s Total 
Hard 0 4 4 
Soft 4 0 4 





Total 4 4d 8 


pa (4) 4) (4) 4) _1 
™ -—wea no 6 CTO 


Although this probability is somewhat larger than that in (c) due to 
the fact that a smaller number of observations were available for 
analysis, there exists a significant association between the soft plates 
and the treated cells. However, one can certainly not conclude from 
this small amount of data that the treatment will always produce a 
plate which is softer than one not treated in the same battery. 

(e) “Under similar charge conditions, treated cells lost less liquid 
than untreated cells.” 

The following data are presented by Professor Weber to corroborate 
the above statement, and the differences in Table ITI are the treated 
cell liquid loss minus the untreated: 


TaBLe III.—Liquid Loss 


Pair Nov. 5 Nov. 6 
Difference Difference 

43, 44* 82 52 
45*, 46 34 26 
50* — 34 44 

54 46 42 

56 24 32 
103B* 34 28 





A conclusion on this set of data is not particularly obvious. It 
would seem that the duplicate run from November 5th to November 
6th would not materially increase the information since a cell which 
is losing water on one day would probably lose it the next with about 
the same order of magnitude. The difference between 50* and 49 
on November 5th is negative, and Professor Weber believes that this 
is an interchange of the two values in writing them in his notebook. 
This would seem a logical conclusion, inasmuch as the loss of water in 
these two cells should be in the same direction on the second day, 
irrespective of whether or not the AD—X2 was effective. If we con- 
sider the sign test alone on November 5th, the probability of obtaining 
five or more positive differences, assuming the asterisks were assigned 
at random, would be P=%,, and the magnitude test would yield about 
the same result, namely, a probability of P= %., since there are three 
34’s all of which can bear the negative sign without increasing the 
sum. Neither of these probabilities can be considered as significant. 
If November 6 were considered the data on which the conclusions 
were to be drawn, the probability of both the sign and the magnitude 
test is P=%,, which would reverse the decision... Neither of these 
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techniques, of course, takes into account the possible distribution of 
the measurements. Since a measurement in the difference of level 
in the liquid is much more likely to be distributed in a manner for 
which ordinary statistical techniques would apply such as testing the 
hypothesis that the mean difference is greater than zero, we have 
computed the variation of the mean difference from zero in terms of 
the standard error of this difference on the basis that the mean differ- 
ence normally distributed. This is commonly known as the “‘t”’ test, 
and in our case it is that statistic based on five degrees of freedom. 
The value of t for November 5th is t=2.01, and utilizing a one-sided 
hypothesis the probability is P=.051, which is on the borderline of 
significance. On November 6th, t=8.92, the probability of which is 
very much smaller than one in a thousand and thus is highly signifi- 
cant. Unfortunately, these two estimates cannot be combined 
because the amount of dependence cannot be reliably estimated. It 
would appear to us that more independent data should be obtained if 
there is doubt as to the —34. On the other hand, the very significant 
result obtained on November 6th lends credence to Professor Weber’s 
belief that he made a clerical error in recording the difference between 
49 and 50* on November 5th. 
(f) “Under identical conditions of charge, treated cells operated 2 

to 5 degrees Fahrenheit cooler than untreated cells.” 

Referring to Table IV of Professor Weber’s text, it seems fair to 
assume that the operating temperature difference is a function of time, 
and that both treated and untreated cells will eventually approach the 
same temperature. This fact contrasts with the conditions of the 
previous conclusions, which did not seem to be systematically depend- 
ent upon time. There is not enough data to enable us to make a 
reliable estimate of the temperature difference as a function of time, 
and for this reason we do not believe that a statistical test based on the 
magnitude of the difference would be legitimate. This forces us to 
confine our analysis to the sign test, which, of course, is not very 
sensitive; and because of its insensitivity, we can fail to establish the 
significance of an effect which actually exists. Relevant data are 
shown in our Table IV below: 


TaBLe 1V.—Temperature Differences 


Pair Difference 
4, 5* 4 
6, 7* —1 

41, 42* 

47*, 48 

51, 52* 

53*, 54 

55*, 56 


The differences recorded in Table IV were obtained by subtracting 
the temperature of the treated cell from the temperature of the un- 
treated cell. In seven pairs the difference was positive five times, and 
by the sign test there are 29 chances of obtaining a result this favorable 
or more so in 128 trials; therefore the probability is P=.227. This 

value is certainly not statistically significant. In order to establish 
Professor Weber’s conclusion (f), it would be necessary to obtain more 
data; and in doing so it would be advisable to take temperature read- 
ings at equal intervals of time. 


88414—53—-—_38 
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(g) “During charge, and starting with discharged cells, treated cells 
gave higher hydrometric readings than did untreated cells, the dif- 
ferences being greater than could be explained on the basis of treating 
material added.” 

The data presented to substantiate this statement is enclosed in 
Table V where the differences tabulated are the excess of the treated 
cells over the untreated as follows: 


TaBLEe V.—Hydrometric Differences 


Difference 


Pairs November5 _ November 6 
43, 44* 55 100 
45*, 46 60 55 
47*, 48 90 Not Done 
49, 50* 50 50 
53*, 54 60 75 
55*, 56 30 25 
103A, 103B* 70 25 


In the text Professor Weber noted that of these excesses about only 
10 points could be associated with the addition of AD—X2 due to its 
own physical properties apart from its operation as areagent. There- 
fore all of the magnitudes noted in the table are still definitely positive 
when any number in the neighborhood of 10 is subtracted from each, 
and a ‘‘t’”’ test would show a significant increase. However, without 
making any hypothesis regarding the distribution, the probability of 
getting 7 positive differences on November 5th is P= 
highly significant. If one wished to include the data on November 
6th as independent data (which would be erroneous, since some de- 
pendence is evident), P=. The true significance of this arrange- 
ment is somewhere between these two figures, and it is not worthwhile 
to try to take account of the dependence since the former value is 
already significant. 

(h) ‘When AD-—X2 was added to a cell containing a diluted electro- 
lyte, as in a discharged cell, the conductivity of the electrolyte 
increased.”’ 

The observations were not taken in such a manner as to make a 
statistical analysis feasible under any hypothesis which seems to us 
defensible. 

It may seem peculiar that with the significance we have found in 
many of these experiments showing that the effect of AD-—X2 is real, 
we have not given any estimates of the possible effectiveness and 
limits within which we might expect these estimates to lie. There 
are two reasons for this. First, it seems to us that in order to make 
statements of that nature, it is essential to acquire considerably 
more knowledge of the form of the distributions of the behavior of 
batteries in general regarding the measured attributes. Second, we 
have no direct data on interbattery differences when AD-X2 is added 
to some batteries and not to others. Nevertheless, it has been estab- 
lished under the controlled conditions of this experiment that the 
addition of AD—X2 has changed on the average the performance of 
the individual cells as regards many of their attributes. 


which is 
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9. STATEMENT OF SUPPORTING SCIENTIFIC AUTHORITY 


DEcEMBER 8, 1952. 
Professor Harotp C. WEBER, 
Massachusetts Institute of Technology. 


Dear Proressor WeBeEr: During the first part of November 1952, 
I made, at the request of President Killian, some observations and 
a few experimental studies on the effect of a battery additive AD-—X2 
on lead acid storage batteries. The work was done in your laboratory, 
on storage cells selected by me from a group of batteries in your 
possession. In addition, I observed your work during this period. 

The following statements are made concerning the report, ‘‘“Some 
Facts Concerning the Effect of Battery Additive AD-X2 on Lead 
Acid Batteries,” by Harold C. Weber and dated December 1, 1952. 

1. Sampling.—In a laboratory test extending over a relatively 
short time, the cells used for testing must necessarily come from 
batteries that have been discarded or from batteries that have stood 
for a long time in a discharged state. The latter, although preferable, 
are usually not available. Discarded batteries have frequently devel- 
oped mechanical defects to a greater or less extent in one or more 
cells. For this reason, valid conclusions cannot be drawn from the 
comparison of one complete battery against another unless a large 
number of samples are studied. A smaller number of samples would 
be required in the method used by you where a comparison is made 
between a treated and an untreated cell taken from the same battery. 
However, even in this method, many tests are necessary to determine 
the effect, beneficial or otherwise, of a battery additive. Definitive 
conclusions can only be drawn from laboratory test extending over 
long periods of time or from extensive field tests. 

2. Summary of Results —I observed the following facts concerning 
the results listed in your Paragraph 5. 

(a) “Among the cells in any chosen battery, all cells in such battery 
having been subjected to the same previous history, except for treat- 
ment with AD-X2, treated cells showed larger capacities than did 
untreated cells, both being subjected to the same conditions of 
discharge.” 

In the experiments I made or observed, this was true except for 
two treated cells that would not take a charge. Both were found to 
have broken separators. 

(c) “Cells treated with AD-—X2 when on charge presented a mark- 
edly different appearance from those on charge without treatment. 
The gas evolved in the treated cells was in the form of minute bubbles, 
while that evolved in the untreated cells was in bubbles estimated to 
be 4 to 10 times as large as those evolved in the treated. The liquid 
surface in the treated cells presented a different appearance from that 
in the untreated cells.”’ 

This striking difference in behavior was observed in every cell I 
studied or observed. The gas evolved in the treated cells was in the 
form of bubbles so small that they did not always rise to the surface 
of the liquid immediately, but eddied around in the liquid in swirls 
that gradually rose. The surface of a treated cell during and after 
charge seemed to be partly covered with small specks that gave the 
surface an oily appearance. 

(d) “The surface of a negative plate in a treated cell was distinctly 
softer than the surface of a similar plate in an untreated cell, both 
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having been subjected to the same charge conditions. Often, softening 
was first evident near the edges of the negative plate.” 

(e) “Under similar charge conditions, treated cells lost less liquid 
than untreated cells.”’ 

(f) “Under identical conditions of charge, treated cells operated 2 
to 5 degrees Fahrenheit cooler than did untreated cells.” 

(g) “During charge, and starting with discharged cells, treated cells 
gave higher hydrometric readings than did untreated cells, the differ- 
ences being greater than could be explained on the basis of the treating 
material added.”’ 

The statements in the above four paragraphs are in accordance with 
my observations except for the two treated cells, mentioned earlier, 
that had broken separators. 

In conclusion, I would say that the addition of AD-X2 certainly 
does have an effect on the behavior of a lead acid battery. From my 
brief contact with the work, I cannot say that this effect is correlated 
with a beneficial action from the standpoint of the normal use of such 
a battery. I feel that the latter can be determined only after the 
examination and statistical evaluation of extensive field tests. 

Very truly yours, 


JAMES A. BEATTIE, 
Professor of Physical Chemistry. 





APPENDIX TO REPORT OF MIT 


SuprportTinGe LABORATORY DATA 


These data are, with one exception, all that were collected in the 
laboratory tests made on AD-X2. They are here presented exactly 
as they appear in the laboratory notebooks, with the exception that 
data referring to a particular cell have been collected at one point, 
rather than having them arranged chronologically as they were 
recorded, irrespective of the particular cell being tested at any specified 
time. This rearrangement was followed merely to aid others in study- 
ing the data. The key to the arrangement originally practiced in the 
laboratory is found by referring to the dates on which the various 
experiments were performed. ‘The one exception was a small amount 
of data collected in a preliminary way by Dr. Beattie personally to 
familiarize himself with the experimental techniques employed. 

Data for the first 10 cells were previously reported briefly at a 
conference at the Bureau of Standards on September 29, 1952. 


Charging of Cells 1, 2, and 3 
CELLNO.1 | _ CELLNO.2 | CELL NO.3 


rime Charge Rate Temp. Grav. Volt Temp. Gray, Volt __ Temp. Grav. Volt 


Sept. 16, 1952 
:25 (1) Wamp. 24 1100 24 1100 24 1100 
11:50 4 amp. 24 1100 24 1100 24 1100 
1:30 .75 amp, 25 . 25 1100 25 1100 
1:40 AD-X2: added 
1:45 lamp. 2 . 
2:45 2amp .f 1100 f 26. 5 1100 26. £ 1100 
3:50 3.1 “* 29. 1100 «2. 29.0 1100 ; 29. 1100 
Charged 5 hrs. 25 min, 


Sept. 18, 1952 
11:00 oes Charging x 1100 
11:05 lamp. s 1100 
11°40 2.5 ° 1100 
11:55 a 5 1100 
1:35 . 5“ 1100 
3:45 £5 
3:50 C harge stopped 
Charged 4 hrs. 50 min. Room temp. Sept. 16, 24 Sept. 18, 23 





23 
23 
25 
26 
34 
37 


Prone. 
CoWF a4 Ow 


—~ 
PRPS, 


DISCHARGE 
Volt. Amp. Time Volt. Amp. Time Volt, Amp. Time 





Sept. 18, 1952 . on - . ea 
4:02 1.0 4:16 
4:06 
4:07 Cell evidently shorted 
4:10 
4:11 
4:12 

11 min, 


. Original liquid in cell and water added to cover plates. 
2 Cells 1 and 3 evolving large bubbles freely. No bubbles from 
Cell 2 2. Liquid level in Cells 1 and 3 raised about %’’. 
3. Cells 1 and 3 evolving gas freely. Cell 2—no gas evolution. 
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4. In cell 2, hydrometer floats but reading less than 1100. Some 
white deposit showing on edges of plates Cell 2. 

These cells constructed by sawing apart a single Navy standard 
cell to make four small units. Three units used. Cells assembled 
in lucite case with open air insulation spaces between cells. Lead 
strips burned on the cells for connections. 

These cells supplied with new separators and assembled into plastic 
jar used previously. Acid of 1100-gravity added. Cell 2 treated 
with AD-X2 before start of charging. 

Cell 1 was from center of original cell and not as badly sulphated 
as were Cells 2 and 3. This conclusion based on visual observation. 

Note these three cells were originally on charge 9/16/52 for 9 hrs. 
10 min. with a short in Cell 2. This led to conclusion to install new 
separators. All cells were discharged, new separators installed, 1100- 
gravity acid added, Cell 2 treated with AD—X2, and then all three 
placed on charge as indicated. Note Cells 1 and 3 now have an 
unfair advantage over Cell 2 because of extra 9 hr. 10 min. to break 
sulphate—and this extra charging was carried on in (essentially) a 
water electrolyte—not an acid one. 


Charged Cells 1, 2, and $ 
CELL NO. 1 CELL NO. 2 CELL NO. 3 


Time Charge Rate Temp. Grav. Volt. Temp. Gray. Volt. Temp. Grav. Volt. 
Bept. 23, 1952 
4:45 


‘ 4. 25 1100 2.4 25 1100 2.5 25 1100 2.4 
5:55 4. 25 1100 2.4 26 1100 2.4 26 1100 (2.4 
Charging discontinued over-night 


Sept. 24, 1952 
11:00 0 20. 2 1100 ~=219 20. 2 1100 «219 21.0 1100 «(21.9 
11:02 5 amp. 
3:00 Charging stopped 


Discharge Cells 1, 2, and 8 


CELL NO. 1 CELL NO. 2. ____ CELL NO. 3 
Open Circuit Volt 2.1 Open Circuit Volt 2 Open Circuit Volt 2 
Time Amp. Volt. Time Amp. Volt. Time Amp. Volt. 


3:13 10 3:52 4:26 
3:15 10 3:55 4:35 
10 3:57 4:40 

10 4:45 

10 4:50 

10 4:51 

10 4:52 

10 

10 

10 

10 

10 

: 10 
3:40 10 
3:42 10 
3:44 10 
3:46 10 
3:48 10 
3:49 10 
3:49 10 


36.5 min. 


Fete pee tet ee tt tt fet et tet pet 
COM Wm OO ag 874 OOO 


SOADAINATA1DDOOOOODwmnne 
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SEPTEMBER 25, 1952. 


Recovery test on cells 1, 2, and 3. These cells previously dis- 
charged September 24, 1952, and have stood 19 hours without addi- 


tional charging. 
Cell 2 has AD-X2 


Open Circuit Voltage—Cell 1, 1.9; Cell 2, 1.9; Cell 3, 1.9 
CELL NO. 1 CELL NO. 2 CELL NO. 3 


Amp. Volts Time __ Amp. ___ Volts Time ie V olts 
5 12:00 5 12:30 5 

12:01 12:31 
12:02 12:32 
12:03 12:33 
12:04 12:34 
12:05 12:35 
12:06 12:36 
12:07 12:37 
12:08 12:38 
12:09 12:39 
12:10 12:40 
12:11 12:41 
2:12 12:42 
12:13 12:43 
12:14 12:44 
12:15 12:45 
12:16 12:46 
12:17 12:47 
12:18 12:48 

12:49 


eo a 


12:19 
12:20 
12:21 
12:22 
12:24 
12:25 
12:26 
12:2644 
2634 min. 


ett pt ttt tt rt pet pret et et et et et et et et et 

SH WDD DAs 11-1 +1-I DO DWDODDO@D 

Dt et pe Bet et eet et et fet feet fet et fet pet et tt el ett rt fet et et pet 
BO OO mm Or DD HI AIA 1 3 1-1-1 DDD DOMOwow 


All three cells appear to be in excellent condition by observation. 
At 12:50 dead shorted all cells to eliminate inequalities in recupera- 
tion. Put on charge at 12:55 at 5 amp. 


SEPTEMBER 25, 1952. 


Discharge of Cells 1, 2, and 3 After Charging Till 3:30 
(2 hrs. 85 minutes at 5 amp.) 


Open Circuit Voltage—Cell 1, 2 volts; Cell 2, 2 volts; Cell 3, 2 volts 
CELL NO. 1 CELL NO. 2 CELL NO. 3 


Time Amp. Volt Time Amp. Volt Time Amp. Volt 
3:50 10 4: :38 10 5:25 10 1.8 
5:35 a 

5:50 

5:55 

6:00 

6:01 

6:02 

6:03 

6:034 


5% 


ne 


3814 min. 


~~ ee ee ee ee Se SS Se COCO 
eee 
CONS VAONNANDOODoOooO 
G8 OR Oe Se Ge SF On Se Ge on 
wwe KK SSuwe 
Bt et pet et pet tet pat tt pt 
NORA OANNNNSNS 


iS 
_ 


4 
46% min. 


Note concerning Cell 2: Lug which had been burned on positive 
S ite bank broke off near end of charge period. Could have been a 
bad connection during previous tests on this cell. Substitute a 

needlepoint connection for broken lug since no other means of con- 
nection was immediately available. 





594 BATTERY AD—X2 
Charged Cells 4 and 5 


Cells were Exide Hycap Cells from junk battery with heavily 
sulphated plates. New separators installed. Cells assembled in 
original case with center compartment empty. This was Group II 
battery. 

1100 acid added. Cells stood over night. Gravity dropped on 
standing over night. Temperature cannot be read—cannot get 
thermometer into cell. Gravity on Cell 5 practically 1100. 


Sept. 19, 1952 CELL NO, 4 CELL NO. 5 
Time Charge Rate Temp Grav. Volt Temp. Grav. 
9:23 5 amp. AD-X2 added 
9:26 1100 1100 
10:00 5 
11:00 1100 2. 1100 
12:00 32. : 1100 ‘ 9. 1100 
1:00 33. 1100 23 v. 1100 
2:20 33 1100 ba 1100 
Charged 4 hrs. 57 min. 
DISCHARGE 


Amp. Volt Time 


—— 2:34 
6 4 2:35 
d 40 
750 
3:00 
3:10 
6 min, 3:20 
3:26 
3:29 
3:30 
3:32 
55 min, 


Tests on recovery of cells 4 and 5 previously discharged after 


standing 96 hours with no recharging. 


CELL NO. 4 CELL NO. 5 
No AD-X2 AD-X2 added 

Time Amp. Volt Time Amp. 
11:30 — 1 11: _— 
11°30 5 0 11:3% 4 

11:3% 

11: 

11:38 

11:36 

11s 

llx 

11x 

ll: 

11:4 

11:43 

11:4 

ll: 

ll: 

ll: 

ll: 

ll: 

11:46 

ll: 

11:8 

11: 

11:5 

11: 


De De De Fe pak at tk fet ft ft at ph pt tft pl tt 
CNC WROBNANANNNDBWWDBDODDODOWDOOOO 
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595 


Second discharge without recharging on cells 4 and 5 after standing 
1 hr. 40 min. Cell 4 showed open circuit voltage of 1.0 and .3 volts 


at .2 amp. 


CELL NO. 5 


Time 
35 
36 
37 
38 
39 
:40 
241 
42 
43 
244 
245 
46 
47 
:48 

1:49 


Volt 


= 
= 


1 
1 
1 
1 
1 
1 
1 
1. 
1 
1 
1 
1 
1 
1 
1 


SCH KSCKSOSNNNDOOOOo 


SEPTEMBER 26, 1952. 


Cells 4 and 5 were put on charge at 10:55 at 7 amps. and charged 
forone hour. ‘They had previously been discharged on September 24, 


1952. 
CELL NO. 4 __CELL NO. 5 
Open Circuit Volt. 1.8 ~~ Open Circuit Volt. 2.0 
Time Amp. Volt. _ Time Amp. Volt. 
10 5 7 r 5 1.9 
11 d 


cove 


] 
1 
1 
1:1 
1:1 
1:15 
1:1534 

3}4 min, 


fest bat at tt fk tt ff tf ft fp tf tft tf a tf tt ff ft 
Sr wwnROndandnrndrnadnra rn rn warn nrrrar nar drnrdnnrnnnnwnnoooo 


NOTE: Cell 4 went almost 
as long at 5 amp. discharge 
after 1 hr. charge as it went 
previously at 6 amp. discharge 
after previous 5-hr. charge. 

NOTE: Cells 4 and 5 stood 
from 9/24/52 at 1:30 P. M. till 
10:55 P. M. on 9/26/52 when 
they were put on charge at 
7 amp. for one hour. 
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SEPTEMBER 26, 1952. 


Additional Experiments on Sulphated Untreated Cell No. 4 


Cell put on charge at 2:42 p. m. at 7 amps. AD-X2 added and 
charged at 7 amps. till 3:40 p. m. (58 min.). 


/ 


Discharge on Cell No. 4 


Open Circuit Voltage 1.8 
Time Amp. Volt. 
5:05 5 1 
5:06 

5:07 

5:08 

5:09 

5:10 

6:11 

5:12 


5:134% 


COrNnN we koro 


8 min. 


Nore: When this Cell without AD-—X2 was previously discharged 
after 58 min. charge at}7 amp., it went only 5% min., as contrasted 
with 8% min. this time. 


SEPTEMBER 22, 1952, 


Two Autolite Cells from Group I passenger car battery. New wood 
separators installed, cells drained and 1100 acid added. Separators 
were soaked in water. Gravity at start under 1100 but hydrometer 
floated. 

Evidence of shorting band of sulphate on both ends of Cell 7. 


Cells assembled in outside sections of 3-section glass container. 

Loose sulphate mud removed from between edges of plates on Cell 7 
with filter paper. Same treatment given to Cell 6, although no 
shorting mud was in evidence. Thermometer checked and read same 
at same temperature. 

Charged cells 6 and 7, 3 hours 20 min. at 5 amps. 


Cells 6 and 7 


CELL NO. 6 CELL NO. 7 


Charge Rate Temp. Grav. Volt. “Temp. Grav. Volt. 
24.0 1100— 


— 24.0 1100— 1.6 
amp. 3.4 
5 amp. 3.2 
amp. AD-X2 Added 
5amp. 2.8 
5 amp. 27.0 1100— 2.5 28. 5 1100— 
5 amp. 27.8 1100— 28.9 1100— 
*Room Temp. 23 


DISCHARGE 
CELL NO. 6 CELL NO. 7 


Time Amp. Volt. Time Amp. Volt. 
3:21 1. 3:05 
3:22 : 3:07 
Before discharge, 3:25 y 3:10 
open circuit 3:29 J 3:15 
voltage was 1.9 3:17 
on both cells. 3:20 
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SEPTEMBER 23, 1952. 
Cells 6 and 7 


CHARGE 


CELL NO. 6 CELL NO.7 a 

Charge Rate Temp. Grav. Volt. _ Tem: 
_ 27.0 1100— 

5 amp. 27.0 1100— 

7 amp. 1100— 

7 amp. 28.2 1100— 

7 amp. 29. 0 1100— 


p. Grav. Volt. 
26.8 1100— 
26. 8 1100— 
2 
5 


1100— 
1100— 
1100— 


27 
7 


Penne 


8 
4 
4 
4 
4 


NNN 


DISCHARGE 
CELL NO. 6 CELL NO. 7 


Time Amp. ° Time Amp. Volt. 
5:01 5:21 
5:05 5:25 
5:10 5:30 
4 5:34 
5:40 
5:41 
5:43 
5:45 
5:47 
8 
1 


on 
onweo 
NN@woO 


oaanan 


6 
7 
8 
0 
1 e 
20 Min. 


1 
5:1 
5:1 
5:1 
5:2 
5:2 


Som Nm wn 


conn 
CH OR OR OH CO CN OH 


mows 


1 
1 
1. 
1 
1. 
1 
l 
1 
1 
1 
1. 


5: 
5:8 


5 
30 Min. 
Before discharge, open circuit voltage was 2.0 on both cells. 


SEPTEMBER 24, 1952. 


Cells 6 and 7 


Tests on recovery of Cells 6 and 7 previously discharged after stand- 
ing 17 hours without recharging. 


CELL NO.6 CELL NO,7 
No AD-X2 AD-X2 Added 

Amp. Volt. _ Time _ Amp. ___Volt. 

om 1.6 11:08 

7 11:09 

5 11:11 

12 

13 

14 

15 

16 

17 

i8 

19 

:20 


| 


co 


“ 


Pet et eet feet td ft ft ft fe 


Sotto mh me 


ee 
= 


N 


_ 
rt 


in. 


Second discharge without recharging on Cells 6 and 7 after standing 
1 hr. 30 min. 
CELL NO.6 CELL NO.7 


DEAD Time Amp. Volt. 
1:53 4 6 

1:54 4 

1:55 4 

1:56 4 

1:57 4 

58 4 

4 

4 
in, 


a pak ps ft 
Sein we mes 


” 


1 
1:59 
2:00 
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SepreMBeER 26, 1952. 


Discharge of Cells 6 and 7 


Cells 6 and 7 put on charge at 10:55 at 7 amps. and charged for 1 hr. 
They were previously discharged on September 24, 1952. 


CELL NO. 6 _ CELL NO. 7 
Open Circuit Volt. 1.8 Open Circuit Volt. 1.9 

Time Amp. Volt. Time Amp. Volt. 
4:02 5 . 4:08 5 a. 
4:03 .6 4:10 
4:04 , 4:15 
4:05 ‘ 

4:06 
4:06% 


we 
oO 


4% min. 


OO Or Or ee ee ee ee 
SSS Saanwunwe ese 

S32 SSSZSSRSaRS5 

est pet fet peed feet pt et tet tt et pel feat ttt 
COrK NWF FKP AAAI DOO 


= 


554 min, 


Note: Cells 6 and 7 stood from 5:21 p. m. on 9/23/52 till 2:40 on 
9/26/52 when they were put on charge at 7 amp. till 3:40 p. m. 


SRO 
SEPTEMBER 24, 1952. 
EFFECT OF AD-X2 ON GRAVITY 


An Autolite high level group one cell required 550 cc. of liquid to 
bring level to a height such as to cover plates and plate lugs. 

When 1 envelope of AD-—X2 was added to 550 cc. of 1135 acid, the 
gravity rose to 1155. 


SEPTEMBER 25, 1952. 


To 550 cc. of 1300 acid in a graduate 1 envelope of AD-X2 was 
added. Acid was at approximately room temperature. Gravity 
rose to 1320. 


Tests on New “Beacon” 13 Plate 90 A. H. Battery From Fresh Stock Made by 
Gould National 
Cell No. 8 9 10 


Sp. Gr. 1250 1250 1250 
Temp. 22 22 22 


Battery put on charge at 4 amp. at 10:50. AD-X2 added to Cell 
10 at 10:55. Immediately after adding AD-X2, hydrometer reading 
was 1260. Note less gravity rise than when no elements are present. 

After charging for 3 hrs. 17 min. whole battery was discharged 
starting at 2:07 at rate of 25 amp. At 5 P. M. letters would no 
longer light a single 21 C. P. bulb. 
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SEPTEMBER 26, 1952. 


Visual inspection of plates in Cells 4, 5, 6, 7 at end of experiments 
showed negatives softer on treated cells than on untreated, even 
though hard sulphation had not been completely cleaned up. 


SEPTEMBER 26, 1952. 


Discharge on Cells 8, 9, 10 After Complete Discharge on September 25, 1952 and 
Standing Over Night 


CELL NO. 9 CELL NO. 10 CELL NO. 8 


~ Open Circuit Volt, 2.0 Open Circuit Volt. 2.0 Open Circuit Volt, 1.6 
Time Amp. Volt. Amp. Volt. Time Amp. Volt. 
11:30 10 10 Would not take 10 amp, load. 
11:31 Shorted. 

11:3! Norte that this battery, al- 
11:3% though fresh and charged 
11:3 starting at 1250 gr. for 3 hr. 17 
min, at 4amp, went only 2 hr, 

53 min. at 25 amp. discharge 

indicating a defect. 


Coocceo 


11:39 
1:40 
1:41 

42 
11:43 
44 
1:45 
46 
47 
473% 


CPOUDWDDWDDHDWDWDnDNDDM Dw 


SEONNNNDOOOO>s 


1734 Min, 
17% Min, 


OctToseEr 14, 1952. 
Cells 11, 12, 18, and 14 


These were four of six cells in a 12 V US2HM-11 Plate Willard 
airplane battery (probably 40 A. H.) obtained from salvage at Fort 
Devens. One end cell was removed for examination. It showed 
some sulphation and generally was in good condition. Cell between 
first two and fourth and fifth left empty and bridged for isolation 
purposes. 

First two and fourth and fifth cells filled with 1100 acid. 

Battery placed on charge for 10 minutes at 5 amps. After 10 
minutes all cells showed 1.8 V open circuit. Cells immediately 
discharged, 

Discharge Data 
CELL NO. 11 CELL NO. 12 CELL NO. 13 __ CELL NO. 14 


_Time Amp. Volt. Time Amp. Volt. Time Amp. Volt. _Time Amp. Volt, 
4:03 . 4:09 10 2 5:17 10 1. 65 228 10 - 60 
4:04 . 4:10 .6 5:18 1, 65 5 60 
4:05 4 4:11 .6 5:19 1.60 . 55 

4:12 .6 5:20 1. 55 50 
4:13 . 55 6:21 1, 50 50 
4:14 4 5:22 1.6 50 
4:15 .§ 5:23 Re 4 
4:16 2 5:24 1. .0 
4:16:30 , 

4 min., 8 sec, 7 min. 30 sec, 7 minutes 


Pe tet eet fd ak elt 
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OcroBER 15, 1952. 


Cells 11 and 12 treated with AD-X2. Battery put on charge at 
5 amp. from 4:40 to 5:35 and all cells discharged to 1 amp. on short 
circuit. Battery allowed to stand in discharged condition till 
October 20. 

No gravities or temperatures taken since charge period was too 
short to affect them. 


OcToBER 20, 1952. 
Cells 11, 12, 18, and 14 


Discharge After Recovery From October 15 to October 20 


CELL NO. 11 __CELL NO. 13 __ CELL NO. 12 _ CELL NO. 14 


Time Amp. Volt Time Amp. Volt. Time Amp. Volt. Time Amp. Volt 
2:30 5 65 3:31 4:01 5 1. 
2:31 5 65 4:02 
2:32 5 65 4:03 
2:33 5 65 4:04 
2:34 5 60 
2:35 10 60 
6 60 


1 

1 

1 

1 

l 

] 

1 

37 60 , l 
‘ 1 
1 

1 

1 

] 

1 


2:38 60 
2:39 60 
2:40 55 
2:41 55 
2:44 55 
2:45 50 \ . 
2:47 20 min. 30 sec. 
2:48 ‘ 
2:49 
2:50 
2:51 
2:51:15 
21 min. 15 sec. 7 


>> 
mb 
MINIT DH DWHOHK 


a 


50 
51 
53 
54 
55 
56 
57 
58 
58:45 
27 min, 45 sec, 


PAM sss 


1 
1 
1 
1 
1 
1 
1 
1. 
1 
1 
1 
1. 
1. 
1 


19 min, 45 sec, 


Www wi wWwWWWWwWHwwe 
- bo b5 85 O56 
2 
Pat et pee tat tt Pt pet tl ft tt pf fp 


Ocroser 20, 1952. 
Cells 11, 12, 18, and 14 


Second Discharge After Standing From Times Given on Page 2—No Recharging 


CELL NO. ll CELL NO. 13 CELL NO. 14 
Time Amp. Volt. Time Amp. Volt. me Amp. Volt. Time Amp. Volt. 
5 1.75 4:49 5 18 : 5 1.85 . 5 

1.70 4:50 18 206 17% 
-70 4:51 1.75 ; 1.75 
.70 4:52 1.76 : 1.75 
.70 4:53 1.75 - 1.75 
70 4:54 1.75 7. 
4:55 1.75 

4:56 1.75 

4:57 1.65 

4:58 1.65 

4:59 1.65 

5:00 1.65 

§:01 1.65 

5:02 1.65 

5:03 1.65 

5:04 1.65 

5:05 1.55 

5:06 1.3 

5:06:48 1.0 


17 min. 48 sec. 


SERESES 


SBIBGROSEKS 
D On ae 


Www hs 


ee ett 
com~ 


pe a we 


SOSHMAAMAaa aan ag 


eo Se Ge & Ge 
watt 


on 
D> DO ON OO OH On On On OF OH OO OO on 


SB SSSISALSSASSERSS 


6:02 
6:02:48 
23 min. 48 sec. 


SERNERERRES 


SSafE8E5 


F] 
b5 


i 
@ 


24 minutes 


$5 hin bin Bo co» Suidon So Ob WS os no bo ka ng cote tate: 
Bet SS Z32o~ss— Iss 


bo bo $3 be 
SBx 


wo 
a 
- 
oa 


26 min. 45 sec. 
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OcroBerR 21, 1952. 
Cells 15 and 16 


These were two cells from a standard automobile battery supposed 
sulphated. Third cell was removed, plates were in good condition 
and showed sulphation. Battery was a Mobile Delux 51 plate 
120 A. H. Group Il. Cells charged at 5 amp. for 15 min. 


Discharge Data 
CELL NO. 15 CELL NO. 16 


e Amp. Volt. : Time __— Amp. Volt. . 


OPEN CIRCUIT VOLTAGE 


Cell 15 1.8 
Cell 16 1.8 


7 min, 30 sec, 8 min. 15 sec. 


OcToBER 22, 1952. 


Cells put on charge at 2:41 at 5 amps. AD-X2 added to Cell 15 at 
2:48. Cells taken off charge at 3:45. 


Discharge Data 
CELL NO. 15 CELL NO. 16 


rime Amp. Volt. _ _ Time Amp. Volt. 
4:00 15 15 

4:01 
4:02 
4:03 
4:04 
4:05 
4:06 
4:07 
4:08 
4:09 
4:09:30 


OPEN CIRCUIT VOLTAGE 


Cell 15 1.95 
Cell 16 1.90 


1.75 
1.80 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75 
1 
1, 
1, 


7 
8 
7 
7 
7 
” 
7 
7 
ar 
> 
f 
6 
0 


21:20 
9 min. 30 sec. 10 min. 20 sec, 


OcToBER 23, 1952. 
Cells 15 and 16 


Cells recharged at 5% Amps. from 8:45 to 11:45. 


Discharge Data 
CELL NO. 15 CELL NO. 16 


_ Time Amp. Volt. __Time Amp. Volt. 
51 7 2:53 
51. 2:54 
2. 2:55 
52. 2:56 
2:57 


1, 
1 
1 OPEN CIRCUIT VOLT. 
1 

1.7! 

1. 2:58 

1 

1 

1 

1 

1 

1 


Cell 15 1. 95 
Cell 16 1. 95 
52. 
51. 
51. 


2:59 

3:00 

3:01 

49. 3:02 

45 3:03 

36. 3:03:30 34 

11 min. 10 min. 30 sec, 


Variable discharge rate 
because of difficulty 
with rheostat 


HONS NOAA aae 
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OcrTosBER 23, 1952. 
Cells 15 and 16 


These cells placed on charge at 4:15 at 5 amps. 


Ocroser 24, 1952. 
Cells 15 and 16 


Off charge at 2:45. However, these cells did not charge overnight. 
Clip fell off during night. 
Gravity Reading 
__ Cell No. 15 16 
Gravity 11. 50 11. 50 





These cells placed on charge again at 9:10 and taken off at 6:25. 


OcTOBER 28, 1952. 
Cells 15 and 16 


_ "CELL NO. 1 7. CELL NO. 16 
__ Time Amp. Tolt. __ Time Amp. 


3:48 40 ; - 
3:56 i 3:01 
4:00 fk 3:02 
4:10 . 3:06 
4:12 ; 3:10 
4:15 . 3:15 
4:20 
4:25 
4:30 
4 a 
4: 
4: 
4: 


33: 30 
35 
47 min. 
115 
5:30 
:50 
45 min. 50 sec. 


w Wo Oo 08 08 GO BO Go CO OO OO OO 


PP eee Bt bd 
om BRRARSSSSIRS 


Note: Cell 16 was discharged before Cell 15 as recorded. 


OcroBper 30, 1952. 


Cells 15 and 16 placed on charge at 4 amp. at 11:25 
Cells 15 and 16 taken off charge at 2:40. 


OcToBEeR 31, 1952. 


Discharge Data—Cells 15 and 16 
CELL NO. 15 CELL NO. 16 


Time Amp. V ‘olt. Time Amp. 


2:50 40 
251 





1:39:10 
21-min, 24 min. 10 sec. 
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OcToBER 23, 1952. 


Cells 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, and 28 
These are two type U. S. 2HN-11 Plate airplane batteries mad» by 
Willard and obtained fron’ salvage from Fort Devens at same time as 
were Cells 11-12—13-14. All cells dry as received—filled with 1100 
acid. All cells placed on charge at 5 amps, at 2:27. 


Discharge Data 
OPEN CIR- 

CELL NO. 17 CELL NO. 19 CEL ‘L NO. 21 CUIT VOLT, 
I Amp. Volt. ~_ ‘Time ie Amp. \ Volt. _ Time Amp. . Volt. Cell Volt, 
30 1 7 3:44 30 1. 65 3:5 52 30 1.3 17 
30.— si. 7 3:45 30 1. 65 3:53 30. 18 
18 1 3:46 30 1. 55 3:53:10 30 1.0 19 

3:47 29 1.5 : 
l 
1 


= 


3:48 23 
3:48:20 18 


.10 

___CELL NO. CELL NO. 22 
3:49 a” = 3:55 i caked 
3:49:45 24 : 3:55:45 29 «1.0 


me mer so eo me 0o 
COPWDOSHHs 
Go 


OcToBER 23, 1952. 


Cells Nos. 17—18-19-—20-—21—22-23- 
CELL NO, 23 CE 
eee Os Fe o 
_Time Amp. Volt. oC om 
CE 
CE 


ws 
> 


25-26-27-28 


DEAD 
DEAD 
DEAD 
DEAD 
DEAD 


4 


tet 
an 


4 


see 


L 
L 
UL 
3:58 30 1.4 4L 
3:59 30 1.1 
3:59:15 30 1.0 


Re 


4 


Following cells treated with AD-X2: 
Cells Nos. 20-22-—24-26-28 


All cells placed on charge at 4 amps. at 4:15 p.m. All gravities at 
close of charge under 1100—float just about floats. 


Ocroper 24, 1952. 
Cells Nos. 17—18—19-—20-—21-—22-23-—24-—25-26 


Taken off charge at 10:10. Impossible to get reading of tempera- 


tures during charging because could not get thermometer bulb 
immersed through filler hole. 


Gravity Readings at 2:30 


18 19 20 21 22 23 24 25 26 27 28 
1140 1175 1220 1145 1175 1200 1235 1200 1225 1200 


58414—53-——-39 
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OcToBER 24, 1952 
Cells 17 to 28 


Discharge Data 


CELL NO. 17 CELL NO. 18 CELL NO. 19 
_Time Amp. folt. ‘ime Amp. folt. Time Amp. 


30 ‘ 3 7 4:10 30 
3: ‘ 4:15 





aw 
— ie 
a 


S888 


aS o~at 


Terminal Broke 


$0 60 68:80 09 09 00 80 


zee 


45 
18 min. 45 sec 


hhh hh 
im oe ee ie CO SD 
NAASaH 


:30 
37 min. 30 sec, 


CELL NO. 2 CELL NO. 21 CELL NO. 22 
Amp Tolt. Time Amp. Tolt. Time Amp. 
5:16 30 s 5:47 30 
5:17 : 5:49 
5:19 .f 5:55 
5:25 Ga 5:60 
5:30 a 6:05 
5:35 a 6:10 
5:36 a 6:15 
45 ; 5:38 6:17 
23 min. 45 sec. 5:40 . 6 6:18 
5:42 . 6 6:20 
5:44 . 33 min 
5:45 
5:45:30 
29 min. 30 sec. 


OcTOBER 27, 1952. 
Cells 23 to 28 


Discharge After Standing Since October 24 at 2:30 


OPEN CIR- 
SELL NO. 23 CELL NO. 2% CELL NO, 25 CUIT VOLT 


‘ime Amp. Volt. Time A mp. _ Volt. “Time | a =" ae volt. sal | _—Volt, 
40 .8 4:01 40 3 40 . 2.0 

; 2.0 
2.0 
2.1 
2.0 
2. 


1 


|] 
ae! 


£9 09 20 09 09 69 09.09 me um 
ee ee me me OO OD 
Ome OS Orb 


o> 


215 
330 . 21 min. 15 sec. 16 min. 


25 min. 30 sec. 


02 £9 £9 09 69 09 69 68 ©9 G9 09 09 69 
ee 


CELL NO. 26 CELL NO. 27 CELL NO, 2 


Time Amp. , Time Amp. Volt. Time Amp. , 
11:29 40 3 1:30 40 1.75 1:46 40 
11:30 . 1:34 . 65 1:50 
11:35 ‘ 1:35 . 65 1:55 
11:36 ‘ 1:40 . 60 1:58 
11:40 78 1:42 - 50 2:00 
11:44 . 6 1:43 . 40 2:02 
11:45 : 1:43:30 .30 2:05 
11:46 . 55 1:43:45 - 20 2:07 

j 1:44:20 . 00 2:10 
2:11 
14 min. 20 sec, 2:12 
; 2:12:15 
11:48:15 ; 2:12:30 
19 min. 15 sec, 26 min. 30 sec, 


Norre.—Then these cells discharged about eighteen hours after 
Cells 23, 24, 25. 

Nore. Sulphated cells probably do not hold charge till after 
sulphate is completely broken. 
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OcToBER 27, 1952. 
Cells 29 and 30 


These are two cells from a Willard heavy duty 115 AH 6-volt 
automobile battery, group 2, 17 plates per cell. Third cell cracked. 
This battery obtained from Mr. Goodwin. Battery had stood with 
electrolyte in it for 24% years. Charged from 3:16 to 4:41 at 5 amps. 

Cell 30 treated with AD-X2. 


OcToBER 28, 1952. 
Cells 29 and 30 


CELL NO. 29 CELL NO. 30 


Time Amp. Volt. Time Amp. Volt. 
2:36 60 2:38:15 75 1.7 
Died immediately 2:38:45 1.1 


OcroBER 30, 1952. 
Discharge Data, Cells 29 and 30 


Cells 29 and 30 on charge at 6 amps. 2:45 P. M. taken off 5:55. 


CELL NO. 29 __CELL NO. 30 


Time Amp. Volt. 


11:42 10 1.65 
11:43 
11:50 
11:55 
12:00 
12:10 
12:15 
12:20 
12:25 
12:26 
12:27 
12:28:30 
12:28 
46 min. 30 sec. 


ime Amp. Volt. 
10 1.70 


|_| 


& 
We www MU WowrmNmNNNNNirwNND | 
& SS 


Sie 
rOAo 


the Sie a ae 9 Bid AD 
PAwoUtnSnsasnse 


1.65 
1.60 
1.55 
1.55 
1.55 
1.55 
1.50 
1.40 
1.20 
1.10 
1.00 


poppy gs fgg 
SSaass 


s 


15 


a 


et tet tet tt et et 


we 
be 


75 min. 15 sec. 


OctosEeR 27, 1952. 
Cells Nos. 31, $2, 33, 34 


These cells from Exide radio battery brought to Boston by Ritchie 
on October 27. Cells were dry—elements only brought—no case. 
Battery was dated on strap sixth month of 1942. These four cells 
made from two larger cells. In this process one positive from each 
of the larger cells was discarded. 

Cells were placed in distilled water and assembled into a plastic 
airplane case made for six cells. ‘Two center compartments were left 
empty for insulation. New separators were installed in all cells. 
Then cells put on charge at 4.5 amps at 2:43 and taken off at 4:50. 

Cells 31 and 32 treated with AD-X2. 
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Voltages 
CELLS 31 


Immediately after treatment 4 
Five minutes alter treatment 2. 
At 2:54 3. 
At 3:21 2. 


Thermometers were inserted in all cells. Thermometers were 
checked for agreement before using. 

Treated cells during charge ran about 2° C. cooler than untreated 
cells (28° versus 80°). After charge had stopped treated cells rose 
1° to 2° above untreated cells. Treated cells showed heavier and 
more lasting froth than untreated cells. 


OcroBER 28, 1952. 
Voltages, Open Circuit 


CELL 31 32 


Voltage 1.20 ts 
Temp. 24 24 


On Charge at 5 amp. at 2:20. 


CELL 
Voltage 





Cells 31, $2, 33, 34 


Charging 


CELL 31 32 33 34 
Voltage 3.0 3. 0 3. 8 3. 40 


Time 2:25 2:25 2:25 
Temperature 25 24 27 


‘Time 2:32 2:32 2:32 
Temperature 26 25 28 
Voltage 2°80 2. 80 2. 90 


Time 2:45 o 245 2:46 
Temperature 28 30 
Voltage 2. 60 2 60 2. 80 


At 2:55 treated cells were evolving large amounts of fine pin point 


bubbles. Untreated cells were evolving larger bubbles. 


CELL 31 32 33 
Time 3:22 3:22 3:23 
Temperature 32 31 31 
Voltage 2. 40 2. 40 2. 60 


Above temperatures may have been influenced by presence of light 
to observe fine bubble formation. 
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Charging—Continued 


OELL 31 
Time 4:57 
Temperature 35 

Voltage 2. 40 


vere Cells taken off charge 5:00. 
uted 


rose 
and OcToBER 28, 1952: 


Cells 31, 32, 33, and 34 
Discharge Data 
CELL NO. 31 CELL NO. 33 


“Time Amp. Volt. Time _Amp. Volt. OPEN CIRCUIT VOLTAGE 


10 1.7 10 f Cell #1 Volt. 1.8 

10 1. 10 . 

10 1, 10 of Cell #32 Volt. 

10 12 10 . 

10 1. 10 ol Cell #33 Volt. 

10 1. 10 7 

10 1. 10 3 Cell #34 Volt. 

10 1. 10 
1s 
Re 
1. 
3. 
1. 
i. 


SR oe GR om OH Om Gn om 
> SRRSRESB | 


= min. 35 sec. 


10 
10 
10 
10 


min. 50 sec. 


S5heseseennse- 


SLL NO. 32 CELL NO. 34 
Time _ “Amp. \ Volt. _Time Amp, Volt. 


10 10 

10 10 

10 10 

10 10 

10 10 

10 10 

10 10 

10 

10 

10 

10 

10 

10 

5:45 10 
5:46 10 
5:46 10 
13 min. 45 sec. 


SS& 
Sas 


on ON 
Sa5= 


a] 
oe 


SERRER SERRE eS 


on 


uo 

& 
OR ON ON ON OH CH EN on 
Be ett pet pt pet pt pt 
CM mmo ae ¢ 


= 


6 min. 1 sec, 


Dm pet eet et pet pet pet pet ft et et et 


OcroBeErR 30, 1952. 


Cells 31, 32, 33, and 34, eiipongs starting with equal liquid levels, 


required the following amounts of water to again make levels equal: t 
Cell 31, none; Cell 32, none; Cell 33, 22 c. c.; Cell 34, 31 c. c. 
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OcToBER 31, 1952. 
Cells Nos. 31, 32, 33, 34 


Each cell killed individually. 
Water added to each cell to bring level to mark put on transparent 


case. 
Hydrometer will not float in any cell. 
On charge at 12:40 at 6 amp. 


Cell No. 31 32 


Voltage 2.35 2.30 
Voltage 2. 21 2.21 
Gravity Float just floats 
Temperature 30.8 30.8 
Voltage 2. 25 2. 25 
Gravity _ 
Temperature 34 35 


Above cells off charge at 5:40. 


NoveEMBER 3, 1952. 


Discharge on Cells Nos. 31, 32, 38, 34 


CELL NO. 31 CELL NO. 33 


Time Amp. Volt. Time Amp. Volt. 
75 3:46 20 1.75 
70 3:47 


= 
~ 
So 


1. 
1. 
L 
1. 
1, 
1. 
1. 
1. 
1, 
1. 
1, 


SESeSasus 
Sssaasnsee 


NoveMBER 8, 1952. 
Charge Data 


Cell No. 32 

Voltage : ‘ ‘ A : Open circuit. 
Voltage ; F e On charge at 5 amp. 
Voltage : , E ; : On charge. 

Voltage 3 ; ; : On charge. 


Suntester Voltmeter checked against Hoyt voltmeter: 


Sun meter 2.30 Hoyt meter 2.35 
Gravity 1100 1100 Less than 1100 
Voltage 22 2. 29 2. 26 2. 25 2:10 
Temperature 33 33 34 34 2:30 Off charge. 
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NovemMBER 3, 1952. 
Discharge Data 


CELL NO. 32 CELL NO. 34 
Amp. Volt. ; Volt. 


20 ° 70 
.70 
. 65 
65 
60 
60 
55 
50 
45 
30 
20 
10 


~ 
~ 
on 


. 70 
. 70 


ne 
=e 
veoo 


:30 
:30 
245 


ft ht ib fp fp pt fp 
bin Gin in Sie Sn Oe Ge pe be he oe Go 
SES 


Sy Sp bp Spee = 
te reg pe ee pe ep 
Oo“ BSSSRSSe 


2B Pe oe Be i te a ae 
BSBSSSRRs5 
Speer beeen 


00 
22 min. 45 sec, 18 min. 40 sec, 


OPEN CIRCUIT VOLTAGE 


Cell 31 Voltage 2.1 
Cell 32 Voltage 2.0 
Cell 34 Voltage 2.0 


Note: Above cells have received considerable charging and since 
they are probably about 30 amp. hour units probably have recovered 
to a considerable degree. Also note gravity cannot be expected to 
rise very high even on full charge since cells were at start filled with 
distilled water, and moreover, cells contain much free volume for 
excess liquid, thus tending to result in a low gravity. 


NovemsBer 4, 1952. 


Discharge After Standing All Night and After Discharge 
CELL NO. 31 CELL NO, 33 


Time Amp. Volt. Time Amp. Volt 
11:36 5 8 2:24:30 5 
11:38 75 
12:05 70 
12:15 65 
12:30 60 
12:44 5 
12:47 4 
12:49 25 
12:50 2 
12:52 1 
12:53 05 


12:53:30 
77 min. 30 sec. 78 min 30 sec. 


SiSSe 


ababdbobokcbabababata 
Ser 


me me oO 
Bes 
me ee ee 


mee ee HH RH 


OcrosErR 29, 1952. 
Cells 35, 36, 37, 88, 39, and 40 


These are Sunoco type 112E acquired October 29th. 
Cells 35, 36, 37, strap dated November 1947. 

Cells 38, 39, 40, strap dated February 1948. 

Cells contained residue of original electrolyte. 

Liquid level adjusted by adding distilled water. 

All six cells on charge at 5 amp. at 1:55 P, M.—off at 2 
New separators were installed in all cells. 
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Discharge ajter 1 hour charge at 5 amp. 


_CELL 35 CELL 36 CELL 37 __ CELL 38 CELL 39 CELL 49 
Dead Dead Time Amp. Volt. Dead Dead Dead 
4:25 3.75 1.4 
4:27 3.75 1.2 
4:28 3.75 1.1 
4:29:30 1.¢ 

4 min. 30 sec. 


After discharge cells 36, 38, 40 were treated with AD-X2. Note 
that apparent best cell #37 was not treated. 

All six cells on charge at 4:55 P. M. at 5 amp. 

Voltage readings on charge at 5 amp. 


CELL 35 CELL 36 CELL 37 CELL 38 CELL 39 CELL « 
VOLTAGES 
2.80 J 20 2.55 
2.50 3: 2.08 2.45 
2.50 0 2.30 
Off charge at 6:00 P. M. 


Ocroser 30, 1952. 


At 10:30 checked cells 35, 36, 37, and 38, 39, 40 for shorts between 
cells with 110 volt test lamp. Cells 35 and 36 are shorted. On 
ohmmeter resistance is under 60 ohm. Resistance between 36 and 37 
is under 2000 ohm. Others show several thousand ohms between 
cells and no glow on test lamp. 

Cells 37, 38, 39, 40 on charge at 11:25 at 4 amp. 


OctToBeR 31, 1952 


Discharge on Cells 37, 38, 39, and 40 


CELL NO. 37 
Time Amp. Volt. 


40 . 55 
55 Cells 38, 39, 40 were dead 
50 in spite of fact that they 
. 45 were charged in series with 

35 Cell 37. 
. 20 
30 .00 
5 min. 30 sec. 


eons os ee eres 
SSSe555 


OcroBEeR 30, 1952. 
Cells 41, 42, 48, 44, 45, 46 

These were put on charge at 11:45. 

These are two cell batteries made by removing center cell from 
Sunoco 112E type batteries obtained by Goodwin and Ritchie on 
October 29th. These cells filled with enough distilled water to bring 
level up. Cells 41 and 42 have original separators. Cells 43, 44, 45, 
46 have original wood separators. Cells off charge at 12:15. 
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Ocroser 31, 1952. 


Cells 41 through 56 put on charge (with 6 unnumbered cells for 
Dr. Beattie) at 2:45. Can get less than 1 amp. through bank. Off 
charge at 3:45. Every cell was dead. At 4:05 following cells were 
treated 42, 47, 55, 53, 52, and put on charge at 5amp. Off charge at 


5:30. 


Reading Cell 

TAKEN Temp. °C, 

5-10 to Gravity 
Volt.* 


|tages with 6 amp. charging current. 


51 52 53 
28° 29° 27 
NR NR NR 
2. 20 2. 35 2. 10 


*Voltages with 6 amp. charging current. 
* Approximately. 

Not on charge. 
NR Too low to read. 


NOvEMBER 3, 1952. 
Cells 41-42, 47-48, 51-52, 58-54, 55-56 


These cells previously on charge at 5 amp. for 1 hour 25 minutes. 
Again placed on charge at 2 amp. at 9:15. 
Charge rate up to 4.5 amp. at 9:30. 


CELL 41 42 4 


On Charge Volt. 4.01 
On Charge Volt. 2. 32 


48 51 


7 
2. 90 3. 78 2. 30 
2. 20 2. 40 2. 20 





Discharge 


CELL NO, 47 


Amp. Volt. 


CELL NO. 48 
Time Amp. Volt. 


CELL NO. 41 


Time Amp. Volt. 





40 1.2 
1.0 


___ CELL 51 
Time _ Amp, 


1:16:30 
1] min. 30 sec. 


Cells 41, 42, 47, 48, back on charge at 5 amp. 





Not up to 40 amp, 


Dead 


CELL 52 


Time Amp. . 


10 


8 min. 45 sec. 


Not up to 40 amp. 
Dead 


CELL 55 

Time Amp. 
1:30 10 

1:31 

1:31:15 

1:31:30 

1:32 

1:32:05 

2 min. 5 sec. 


CELL NO. 42 


Time Amp. Volt. 
Not up to 40 amp. 
Dead 


CELL 56 


Time Amp. Volt. 


1:35:30 10 1. 50 
1:36:30 1.00 


1 min. 
Sulphate on Cell 52 
soft. 
Sulphate on Cell 51 
hard, 


at 1:30. 
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Discharge 


CELL NO. 8 __ CELL NO. & 
Time Amp. Volt. Time Amp, Volt. 


145 10 65 2:18 10 1.10 
1:46 65 2:18:30 1.00 
1:48 "65 

1:50 65 30 sec. 
1:55 65 


2:00 - 60 Sulphate on Cell 
: - 55 No. 53 soft. 
- 60 Sulphate on Cell 


. 50 
40 No. 54 hard. 


. 35 
. 25 
. 26 
-15 
. 05 


NOVEMBER 3, 1952. 


Cells 44, 45, 50 treated at 3:30. 

Cells 41-42, 43-44, 45-46, 49-50, 51-52, 53-54, 55-56. 

Also 101A, 101B, 102A, 102B, 103A, 103B for Dr. Beattie placed on 
charge at 3:40. 


NoveMBER 4, 1952, 
Discharge 


CELL NO. 53 CELL NO. 54 CELL NO. 41 CELL NO. 42 


“Time Amp. Volt. Time Amp. Volt. Dead. “Sulphated § Not run because it 
2 1.75 2:57 1.15 out.” was dead. 

65 2:58:40 1.00 

65 2 

60 1 min. 40 sec. 

55 
55 
40 
30 
25 
10 
05 
00 


OD 9D bb? 09 89 89 8 89.0992 09 


SSSLSEESSRRS 
Oe tet fe eo oe pe pe pee 


50 
19 min. 50 sec. 


CELL NO. 55 CELL NO. 56 CELL NO. 53 CELL NO. 54 _ 
Time Amp. Volt. “Time Amp. Volt. Time Amp. Volt. Time Amp. Volt, 


8:20 20 1.10 3:23 20 1.10 ; 20 1. 50 3:30 20 1.2 
3:20:10 1.00 3:23:20 1.00 ; 3:30:30 1.0 
10 sec. 20 sec. 30 sec. 





. 50 
. 40 
. 30 
. 20 
. 00 


255 
4 min. 55 sec. 


Cells 41 and 42 discarded because 41 “‘sulphated out” on trying to 
charge it. 
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NoveMBER 4, 1952. 
Cells 465 and 46 


Discharge Data 


CELL NO. 45 OELL NO. 4 CELL NO. 49 CELL NO. 80 
Time Amp. Volt. Time Amp. Volt. Time Amp. Volt. Time Amp. Volt. 
“3:32 20 333 8-20 3:34. 20 Dead 

Dead Dead Dead 


CELL NO. 4 CELL NO. 44 CELL NO. 51 CELL NO. 52 
Dead Dead . Volt. Time Amp. Volt 


1. 60 3 1. 50 
. 55 ¥ 


CELL NO. 47 CELL NO. 48 


Time Amp. Volt. Time Amp. Volt. 


20 1. 65 4:22 
1. 60 Dead 
60 
55 
50 


at et et pet et et te 


13 min, 


Cells 41-42, 43-44, 45-46, 49-50, 51-52, 53-54, 55-56, on charge at 
4:10 at 3.6 amps. Cell 47-48 on charge at 4:30. 
All these cells off charge at 9:30 AM November 5th. 


NovemsBer 5, 1952. 


Plates on 52 considerably softer near edges than on any part of 51 
after charging all night. 


NovemBER 5, 1952. 


Cells 53 and 54 show slightly irridescent film as if oil were present. 
These two cells may be contaminated. 

Cell 52—Examined plates on this cell and found 4 cracked positives. 

Cell 51 has no cracked positives. 

Cells 45 and 46 off charge at 1:30. 
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Discharge Data 


CELL NO.45 CELL NO. 4 
‘ime Amp. Time Amp. 


40 40 


olt 


Vv 
1 
1 
1 
1 
1 
1. 
1. 
1 
1 
1 
1 
1 
1 
1 


4 


rds de tree ergierarery 
ESS2SSEISE 


BESsSes ese eeee 
SREBRRSSESESES | 


745 
19 min. 45 sec. 


103A and 103B off charge 
53-54 off charge at 2:30. 
43-44 off charge at 2:30. 


NoveMBER 5, 1952. 


Hydrometer Readings Taken at 10:30 


49 50 45 46 53 54 47 48 


Gravity 1050 1100 1110 1050 1110 1050 1140 1050 
SD Wu cc cntiebeessnesee= ~iiiees ae 72 20 54 20 66 * * CO 


44 43 55 5A 103A 103B 


Gravity 1105 1050 1080 1050 1050 1120 
Water,Make Up 18 100 68 92 122 88 co 


Gravities less than 1100 taken with additional hydrometer. 
1.000-1.500 checked against two battery hydrometers being used. 

*Cannot do because no reference level found in cell (ledge on case). 

Cells 49, 50, 45, 46, 53, 54, 44, 43, 55, 56, 103A, 103B put on charge 
again at 11:10 at 6 amp. 


Discharge Data 


CELL NO. 47 CELL NO. 48 CELL NO. 49 
Time Amp. Volt. Time Amp. . Time Amp. 


11:17 40 . 60 11:59:30 40 b 40 
11:20 6 12:01 ‘ 

11:22 ‘ 12:02 

11:27 

11:30 

oo : 1. 

11:37 4 212: 

11:38 " 7 Min. 10 Sec. 
11:39 

11:40 

11:42 

11:43 

11:44 

11:45 


2 
s 


ee ee et 
SaRssas 
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Discharge Data—Continued 


CELL NO. 50 
Time Amp. 
13 40 
15 
16 


Volt. 
1. 60 
1, 55 
1. 55 
1. 55 
1. 50 
1. 50 
1.45 
1.45 
1,40 
1.30 
1. 20 
l 


1 
1 
1 
1: 
1: 
1 
1 
1 
1 
1 


24:45 


11 Min. 45 Sec. 


11:55 Visual examination of cells 49, 50, 45, 46, 53, 54, 44, 43, 55, 
56, 103A, 103B while under charge at 6 amp. show treated cells 
evolving characteristic small bubbles in case of all treated cells (with 
exception noted) and surface appeared more viscous. Could not 
clearly see difference in case of cells 53 and 54. 


NOvEMBER 5, 1952. 
Discharge Data 


OELL NO, & : CELL NO. 5 CELL NO. 
___ Amp. Time Amp. Volt. Time Amp. 
4:14 1,60 4:30 40 
4:15 1. 50 4:32 
4:18 1.50 4:32:30 
4:20 1. 40 4:33 
, 1, 30 4:34 

1. 20 

1.00 


8 min, 25 sec, 


40 min 


CELL NO. ___ CELL NO. 86 CELL NO. 5 
~ Amp. Tolt. Time Amp. 
40 " 4:49 40 
4:51 
4:55 
4:58 
4:59:30 
5:00 
5:00:45 
5:00:15 
12 min. 30 sec. 12 min, 15 sec. 
16 min. 20 sec, 

Cells 55-56 off charge 4:45 p. m. 

*Nore on Cell 55.—During discharge a bad connection in volt- 
meter circuit was discovered on this cell. This discovery was made 
near end of discharge. After completion of discharge battery was 
still found not to be down to 1.00 Volt. with repaired connection. 


This battery would have gone longer than 16 min. 20 sec. 
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NovEMBER 6, 1952. 


Following cells on charge at 10:15 at 11 amps. (used two sides of 
charger for this). Water level in all cells brought exactly to ledge 
cast in case at start of charge. 


CELL 49 50 45 46 53 54 47 48 Time 


Gravity 1090 ‘1130 1175 -1120—Ss«:1175 1100 No ledge 3:30 
Water added, ce 44 Over 12 38 Over 42 5:00 


ledge ledge 


CELL 44 43 55 g 103A __:103B__—sTime 


Gravity 1150 1050 1125 1150 1175 3:40 
Water added, ce None 52 None 32 28 Over 4:55 


ledge 
NoOvEMBER 7, 1952, 


At 10:20 again looked at water level in above cells. Level had 
dropped in several. Water level was once more brought up to refer- 
ence ledge. Following amounts of water were necessary. Time 
10:20-10:50 to do this. 


CELL 49 50 4 f 47 43 
CC Water 42 46 : No ledge 





OELL 56 103A 103B 
CO Water 32 34 34 


Above cells require approximately 800 cc. of electrolyte to bring 
level to ledge with plates in place in cell. 
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BLOCK DIAGRAM OF CELL 
ARRANGEMENTS 
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” 35 AND 36 NOT USED 


NOVEMBER 6-25. 
GENERAL ExpERIMENTS OF Lona DuRATION 
1. DISAPPEARANCE OF SEDIMENT 


A small, glass-cased Willard thick plate cell, approximately 15 years 
old, had been left in an uncharged condition for several years. Well 
over an inch of sediment had collected in the bottom of the cell, and 
the liquid level had fallen over 2 inches below the tops of the plates. 
Distilled water was added to restore the level. Battery AD—X2 was 
added to the cell, and the unit placed on charge at 3 amperes. In 
several hours sediment reduction was evident, and by the time the 
cell was fully charged, the sediment was less than \% inch deep in the 
cell bottom. This occurred in May 1952. During the present series 
of tests, this cell was again examined, and it was evident to those 
present and also present when the cell was originally charged after 
treatment, that sediment has shown a further considerable decrease. 
The cell has not been recharged. 
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Two groups of two cells each, of heavy plate Exide batteries (two 
lates per cell), were observed in the summer of 1952 at the Army 
ase in Boston. It was said that before treatment with AD-X2. 
these cells contained so much sediment that it was above the bottom 
of the plates, and some cells were being partially shorted by the sedi- 
ment. The cells were treated about January 1952. When observed 
in July, the sediment had receded about % inch below the bottoms of 
the plates. The cells were moved to Cambridge in September, where 
they could be more readily observed. Sediment in one pair of cells is 
now approximately 1% inches below the plate bottoms, while in the 
other pair, it is about 1 inch below the plates. On November 6 at 
1:30, the second pair was placed on charge at 4 amp. until 5 p. m. 
On succeeding days for one week, it was alternately charged and dis- 
charged. From marks placed on the glass cases, a reduction of about 
¥ inch in sediment depth has been noted, some of this occurring while 
the cells were sitting idle for several days after the charge-discharge 
cycle. Complete sediment disappearance is not expected in these 
cells, but the level has receded to a point where difficulty from sedi- 
ment is a remote possibility. 

A record is made at this time of an automobile battery in a rubber 
case. A hole was accidentally knocked in the side of the case by a 
stone thrown up from the road. Although the battery was eighteen 
months old and had been treated with AD—X2 six months previously, 
no sediment was found in the cell bottom. Incidentally, the exposed 
negative plate was soft and apparently in excellent condition. 


2. SOFTNESS OF TREATED NEGATIVES 


Repeatedly, the relative hardness of outside negative plates was de- 
termined by ploughing the thumbnail across the treated and untreated 
negatives. Access to the plates was obtained by lifting the complete 
cell from the container just at the end of a charging period. The 
treated negatives were found to yield a soft, mushy quantity of paste 
by this procedure, while untreated negatives were hard, if sulfated, and 
yielded no such ploughed-up material. Sometimes the soft spots 
were found only at the plate edges of the treated negatives. 


Exuipir 11 


The following letter dated August 5, 1948, from War Department, Office of the 
Chief of Ordnance, Washington 25, D. C., was sent to the following five base 
depots: 

(a) Atlanta General Distribution Depot, Atlanta, Ga. 

(b) Benicia Arsenal, Benicia, Calif. 

(c) Letterkenny Ordnanee Depot, Chambersburg, Pa. 

(d) Mount Rainer Ordnance Depot, Tacoma, Wash. 

(e) Red River Arsenal, Texarkana, Tex. 

War DEPARTMENT, 
OFFICE OF THE CHIEF OF ORDNANCE, 
Washington 25, D. C., August 6, 1948. 
Subject: Letter Report on Field Service Test of Transport Vehicle Batteries 
Containing Protecto-Charge. 

To: Coiamanding Officer, Benicia Arsenal, Benicia, Calif. 

Ly his office has directed the purchase and shipment of a quantity of “‘Protecto- 
Cc harge™ to your installation. It is requested that a field service test be initiated 
at your installation and letter reports be forwarded to this office as outlined below: 

2. Protecto-Charge is a commercial product which claims: 

(a) Reduces harmful effect of ‘“‘sulfation.” 
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Ordinarily increases the capacity of mechanically sound “‘sulfated”’ batteries. 

Helps prevent freezing. 

Restores to active service, approximately 70 percent of discarded “‘sulfated”’ 

batteries. 

Lessens the chance of buckled plates and slowly decreases battery mud. 

Lengthens life expectancy of new batteries. 

Other tests are being made by Research and Development Division, OCO. 

lar tests to one listed below are being initiated at other Ordnance Installations. 

Method of conducting field test of Transport Vehicle batteries containing 
roteeto-Charge: 

10 batteries will be tested. 

10 batteries selected should be ready for salvage. 

(a) These batteries should have no visual mechanical defects. For 
Example: Broken Posts, Split Cases, etc. 

(b) Check and note voltage by using voltmeter as listed in TM 9-2857 
dated 15 May 1945, Part II, Sec. IV, Par. 13, Page 18. 

(c) Charge battery in accordance with “cycling” technique as listed in 
TM 9-2857. Part III, Sec. VIII, Par. 32, Page 32. Do not flush batteries. 

(d) As these 10 batteries should not accept a charge, treat batteries with 
Protecto-Charge. See (c) (8) below. 

(e) Follow “‘cycling’’ technique again as listed in (c) immediately above. 

(f) If battery accepts charge follow instructions as listed in (b) below. 

(g) If battery refuses charge, dismantle and inspect battery for mechanical 
defects. If mechanical defects are found repeat this phase of test using 
another salvage battery. When no mechanical defects are discovered; 
follow instructions in (c) (7) (a) below. 

(h) Batteries will be known as a Type “‘A”’ for purposes of this test. 


2) 10 batteries selected should be those now in use on administrative vehicles 

everyday operation. Age of these batteries immaterial so long as they are not 
absolutely new. 

(a) Check battery condition. 

(b) Check and note specific gravity. 

(c) Submit battery to a high rate discharge test. Check and note voltage. 
Same reference as 4.a (1) (b) above. Do not prolong to discharge. 


(d) Add necessary water. 

(e) Service terminals. 

(f) Check generator maximum voltage and charging rate on vehicle in 
which battery is installed. Service and correct to proper standard readings 
if necessary. 

g) Make written note of battery expiration date. 

(h) Treat batteries with Protecto-Charge. See c (8) below. 

(i) Batteries will be known as a Type ‘‘B”’ for purposes of this test. 

3) 20 batteries selected should be new. 

a) Select batteries of approximate expiration date insofar as practicable. 
See SB 9-73 for serviceability standards. 

(b) Service batteries according to instructions for type, whether wet stored 
or dry stored, ete. 

(c) Check and note specific gravity. 

(d) Cheek and note voltage as listed in 4.a (1) (b) above. 

Check generator maximum voltage and charging rate on test vehicle. 
Service and correct to proper standard readings if necessary. 

(f) Treat only 10 new batteries with Protecto-Charge. 

(g) Batceries in (f) immediately above will be known as Type ‘‘C” for 
purposes of this test. 

(h) Do not treat 10 new batteries with Protecto-Charge. 

REASON: For comparison with (f) immediately above. 

(i) Batteries in (h) immediately above will be known as Type “D”’ for 
purposes of this test. 

1) Batteries should be painted with an appropriate symbol, letter, and date 
or test. 

30 Batteries as listed in a. (1) (3) (Types “A,” ““C,” “D” above) should be 
installed in administrative vehicles used every day in the immediate locality of 
the installation making the test. 

1) Batteries in (a) (2) Type “B” above. Reinstall after following directions. 

2) Type of vehicles are immaterial for test so long as a log or record is kept 
he vehicle and its battery being tested at all times during test. 

Batteries will be used in normal manner of operation in the vehicle. 


38414—S3 40 
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(1) No special runs, extremes of conditions are desired nor authorized other 
than those normally met by any vehicle ip that installation during the course of 
its everyday operation. 

(2) A battery being tested will not be removed, recharged or salvaged without 
making an entry in the log of the vehicle in which that battery had been installed. 
Indicate action taken. 

(3) All batteries listed in 4.a above will be installed in selected vehicles on 
the same day as the test is to be started insofar as practicable. 

(4) Test will be continued for 6 months after date of start of test. 

(5) Test will be initiated as soon as practicable after receipt of this information 

and receipt of shipment of Protecto-Charge envelopes. 
* (6) If battery being tested has to be removed from any vehicle permanently 
because of absolute failure to function, take a charge, ete.; no other battery 
containing Protecto-Charge will be installed in this vehicle for purposes of this 
test. That particular vehicle and its battery will be considered to be finished 
insofar as this test is concerned. 

(7) On date test is started, a list of the vehicles as to type, U. S. Registration 
No., ete., will be made showing nomenclature and type of battery as listed in 
4.a. (1) (2) (3) above has been installed. 

(a) It is obvious, if any batteries as listed in 4.a. (1) Type “‘A” will not 
take a charge, a notation to that effect will be listed and the test closed 
insofar as those particular batteries are concerned, provided that this failure 
is not due to mechanical defects in the battery. See 4.a. (1) (g) above. 

(8) Batteries containing Protecto-Charge being charged initially and during 
test will be in accordance with manufacturer’s directions listed below: 

(a) Clean top of battery and posts. 

(b) Cover plates with water. 

(c) Empty one envelope into each cell. (See incl. #1.) 

(d) Dissolve “‘Protecto-Charge’”’ on top of plates with battery syringe. 

(e) Immediately start motor and set throttle to charge at 10 amps., allow 
to charge for 30 minutes to blend ‘“Protecto-Charge”’ with battery acid. 

(f) Fully charge at not more than 40 amps. when charger is used. 

(9) Each battery will be tested for specific gravity once during each week and 
generator maximum voltage and charging rate noted in log of that battery. 

(10) Failed batteries or batteries surviving at end of 6 months test. 

(a) When a battery fails or completes 6 months test, replace with nontest 
battery. Make written note of generator maximum voltage and charging 
rate; whether battery is Type ‘‘A,” “‘B,” “C,”’ or “D,” date of failure or end 
of test. 

(b) Check and note specific gravity. 

(c) Check cell breakdown rate. Make note of defective cells, if any. 

(d) Drain electrolyte from individual cells into 1 qt. mason jars (fruit 
jars). Mark jars with cell number and battery number or symbol. 

(e) Dismantle battery, pull individual cells. Add sludge from cell to 
mason jar containing its electrolyte. See (d) immediately above. 

(f) Wash plates from each cell in water. Add this water and sludge to 
same jar containing its electrolyte. See (d) above. 

(g) Let stand undisturbed for 24 hours. Measure depth of sediment with 
wooden rule. If impossible to measure, estimate and/or describe in log of 
battery. 

(h) Indicate type of separators; wood, perforated rubber, or spun glass. 

(d) Letter reports: 

(1) Copy of initial list as indicated in 4.b. (2) and 4.c. (7) above together with 
information indicated in 4.a. (1), (2), (3) will be forwarded to this office as soon 
as practicable after initiation of the test on attached letter forms. (Incl. #2.) 

(a) Use as many letter forms as necessary, however conserve space where 
practicable. 

(2) Monthly letter reports will be submitted thereafter to this office on the 40 
batteries being tested. 

(a) Submit report not later than 10th of the month following that for which 
the report is rendered. is 

(3) Explanatory notes as to apparent or actual reasons for batteries requiring 
recharging, failures, and permanent removal will be added as footnotes to bottom 
of letter form. 
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1) Where a battery from this test has been dismantled during any month of 
the test, the observations may be either included with the monthly letter report, 
iffavailable, or forwarded with the next monthly letter report. In the latter in- 

ince, make appropriate reference to identify battery. 
At completion of test use these forms to forward information as directed, 
6) Should vehicle and testing battery be transferred from the installation, 


placed in a nonactive motor pool, wrecked, etc., include this information under 
marks and/or explanatory notes. 


7) Explanation of letter report form. 

(a) Complete information under par. 1, regarding month for which report 
is rendered. 

(b) Column 1 for line numbers (1 through 40). 

(c) Column 2 includes nomenclature and U. S. 

Example: Lt. sedan, 12550.) 

(d) Column 8 include battery type as listed in TM 9-2857 Part II, Sec- 

tion 5 and type for identification for test purposes. See a. (1) (h), ete. 
Example: 2H/C/.) 

(e) Column 4 list voltage reading as obtained from high-grade discharge 
tester or voltmeter by cell. (Example: 1.9, 1.0, 1.5.) 

f) Column 5 list number of times battery received a charge or charges for 
month for which report is being rendered. (Example: 0.) 

(g) Column 6 list specific gravity as obtained from weekly cheek. (Ex- 
ample: 1.240, 1.245, 1.260, 1.250, 1.250, 1.245, 1.250, 1.221, 1.245, 1.240, 
1.250, 1.240.) 

(h) Column 7, list date battery was removed from vehicle. Appropriate 
remark entry in column 8 should be made. (Example: 9/5/48, Failure.) 

(i) Column 8 under ‘‘Remarks”’ Include information to explain column 1 
through 7 for a particular battery. See 4.c. (10) and 4.d. (4) above. 

(Example: See Ex. Note # 1.) 

(Example: Note # 1: Battery being dismantled report to be forwarded 
next month.) 


By CoMMAND OF Masor GENERAL HuGHEs: 


Registration number. 


{s] F. M. Humphries, 
{t]} F. M. Humpurtiss, 


Lt. Col., Ord. Dept., Assistant. 
2 Incl. 


1. Protecto-Charge chart. 
2. Letter Form, 
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BATTERY AD—X2 


HEADQUARTERS BENICIn AKSENAL, 
Orfice OF THE COMMANDING OFFICER, 
Benicia, Calif., January 6, 1949. 
Subject: Letter report on field service test of transport vehicle batteries containing 
Protecto-Charge 
To: Chicf of Ordnance, Department of the Army, Washington 25, D. C, 
(Attention ORDFM-Auto.) 
Reference letter from your office dated October 22, 1948, subject as above, file 
O. O. 412.4/925, letter report for month of December 1948 attached. 
For the Commanding Officer: 
D. A. Kier, 


Captain, Ordnance Depariment, Assistant. 
1 enclosure, Ltr Report. 
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BATTERY AD—X2 


HEADQUARTERS, BENICIA ARSENAL, 
OFFICE OF THE COMMANDING OFFICER, 
Benicia, Calif., February 9, 1949. 
Subject: Letter report on field service vesi of transport vehicle batteries containing 
Protecto-Charge. 
To: Chief of Ordnance, Department of the Army, Washington 25, D. C. 
(Attention ORDFM-Auto.) 
Reference letter from your office dated October 22, 1948, subject as above, fil 
O. O. 412.4/925, letter report for month of January 1949 attached. 
For the Commanding Officer: 
1 Incl., Ltr Report. 


Watpvo B. BerrrMan, Jr., 
Major, Ordnance Department, Assistant 
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BATTERY AD—-X2 


HEADQUARTERS, BENICIA ARSENAL, 
OFFICE OF THE COMMANDING OFFICER, 
Benicia, Calif., March 3, 1949. 
Subject: Letter Report on Field Service Test of Transport Vehicle Batterieg 
Containing Protecto-Charge. 
To: Chief of Ordnance, Department of the Army, Washington 25, D. C. 
(Attention: ORDFM-Auto.) 

Reference letter from your office dated 22 October 1948, subject as above, 
file 0.0. 412.4/925, Letter report for month of February 1949 attached. 

For the Commanding Officer: 


Watpo B. BerrrMaN, Jr., 
Major, Ordnance Department, Assistant. 


1 enclosure, letter report for February 1949. 
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BATTERY AD—X2 


HEADQUARTERS, BENICIA ARSENAL, 
OFFICE OF THE COMMANDING OFFICER, 
Benicia, Calif., April 7, 1949 
Subject: Letter report on field service test of transport vehicle batteries con- 
taining Protecto-Charge 


To: Chief of Ordnance, Department of the Army, Washington 25, D. C. 
(Attention: ORDFM-Auto.) 
teference letter from your office dated October 22, 1948, subject as above, 
file O. O. 412.4/925, letter report for month of March 1949 attached hereto. 
For the commanding officer: 


Watpo B. BrerryMan, Jr 


“? 


Major, Ordnance Department, Assistant. 
1 enclosure, letter report for March 1949. 
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654 BATTERY AD-X2 


DEPARTMENT OF THE ARMY HEADQUARTERS, BENECIA ARSENAL, 
OFFICE OF THE COMMANDING OFFICER, 
Benccia, Calif., May 6, 1949 
Subject: Letter report on field service test of transport vehicle battcries containing 
Protecto-Charge. 
To: Chief of Ordnance, Department of the Army, Washington 25, D. C. 
(Attention: ORDFM-Auto.) 
tefcrence letter from your office dated October 22, 1948, subject as above, 
file O. O. 412.4/925, letter report for month of April 1949 attached hereto. 
For the commanding officer: 
Strernen J. Miner, 
Lieutenant Colonel, Ordnance Department Assistant. 


1 enclosure, letter report for April 1949. 
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BATTERY AD-X2 


DEPARTMENT OF THE ARMY, 
HEADQUARTERS BENICIA ARSENAL, 
OFFICE OF THE COMMANDING OFFICER, 
Benicia, Calif., June 21, 1949, 
Subject: Letter report on field service test of transport vehicle batteries containing 
Protecto-Charge. 
To: Chief of Ordnance, Department of the Army, Washington 25, D. C. 
(Attention OR DF M-—Auto.) 
teference letter from your office dated October 22, 1948, subject as above, 
file 0.0. 412.4/925, letter report on completion of test attached hereto. 
For the commanding officer: 
STEPHEN J. MILLET, 
Lieutenant Colonel, Ordnance Department, 
Assistant, 


One enclosure, letter report on completion of test. 
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662 BATTERY AD—X2 


HeEApDQuarRTERS Mount RAINIER ORDNANCE Depot, 
Tacoma, Wash., September 17, 1948. 
Subject: Report on field service test of transport vehicle batteries containing 
Protecto-Charge. 
To: Chief of Ordnance, Department of the Army, Washington 25, D. C. 
(Attention ORDFM-—Auto.) 
Enclosed is initial subject report forwarded in compliance with your letter 
subject as above, dated August 9, 1948, file: 00 412.4/877. 
Louis L. Jorpan, 
Lieutenant Colonel, Ordnance Department, Commanding. 
1 enclosure, report (in duplicate). 
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666 BATTERY AD—X2 


OcToBER 4, 1948. 

Subject: Report on field service test of transport vehicle batteries containing 

Protecto-Charge. 
To: Chief of Ordnance, Department of the Army, Washington 25, D. C. 

(Attention: ORDFM-<Auto.) 

Enclosed is subject report for month of September forwarded in compliance 

with your letter, subject as above, dated August 9, 1948, file: 00 412.4/877. 
Louis L. JORDAN, 
Lieutenant Colonel, Ordnance Department, 


Commanding: 
1 enclosure, report (in duplicate). 
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670 BATTERY AD--X2 


NOVEMBER 3, 1948. 


Subject: Report on field service test of transport vehicle batteries containing 
Protecto-Charge. 


To: Chief of Ordnance, Department of the Army, Washington 25, D. C. 
(Attention: ORDFM-—Auto.) 
Enclosed is subject report for month of October forwarded in compliance with 
your letter, subject as above, dated August 9, 1948, file: 00 412.4/877. 
Ray O. WEtca, 
Colonel, Ordnance Department, Commanding. 
One enclosure, report (in duplicate). 
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BATTERY AD—X2 


DECEMBER 38, 1948, 
Subject: Report on field service test of transport vehicle batteries containing 
Protecto-Charge. 
To: Chief of Ordnance, Department of the Army, Washington 25, D. C. 
(Attention: ORDF M—Auto.) 
Enclosed is subject report for month of November forwarded in compliance 
with your letter, subject as above, dated August 9, 1948, file: 00 412.4/877. 
Roy O. Wetcu, 
Colonel, Ordnance Department, Commanding. 


One enclosure report (in duplicate). 
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678 BATTERY AD-X2 


FEBRUARY 7, 1949, 
Subject: Report on field service test of transport vehicle batteries containing 
Protecto-Charge. ; 
To: Chief of Ordnance, 
Department of the Army, 
Washington 25, D. C. 
(Attention: ORDFM-—Auto.) 
Enclosed is subject report for month of January forwarded in compliance with 
your letter, subject as above, dated August 9, 1948, file: 00 412.4/877. 
Ray O. WEtca, 
Colonel, Ordnance Department, Commanding. 
I enclosure, report (in duplicate). 
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BATTERY AD—X2 683 


Marca 2, 1949. 
Subject: Report on field service test of transport vehicle batteries containing 
Protecto-Charge. 
To: Chief of Ordnance, Department of the Army, Washington 25, D. C. 
(Attention: ORDFM-Auto.) 
Enclosed is subject report for month of February forwarded in compliance 
with your letter, subject as above, dated August 9, 1948, file: 00 412.4/877. 
RAY O WELCH, 
Colonel, Ordnance Department, Commanding: 


One enclosure, report (in duplicate.) 
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BATTERY AD—X2 687 


HEADQUARTERS, Mount RaInteER ORDNANCE Depot, 
Tacoma, Wash., April 4, 1949. 
Subject: Report on field service test of transport vehicle batteries containing 
Protecto-Charge. 
To: Chief of Ordnance, Department of the Army, Washington 25, D. C. 
(Attention: ORDFM-Auto.) 
Enclosed is subject report for month of March forwarded in compliance with 
your letter, subject as above, dated August 9, 1948, file: 00 412.4/877. 
Ray O. WeEtc#, 
Colonel, Ordnance Department, Commanding. 
One enclosure, report (in duplicate); 
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BATTERY AD~X2 691 


May 13, 1949. 
Subject: Report on field service test of transport vehicle batteries containing 
Protecto-Charge. 
To: Chief of Ordnance, Department of the Army, Washington 25, D. C. 
(Attention ORDFM-—EM.) 


In compliance with letters, your office, dated August 9, 1948, file: 00 412.4/877, 
and April 20, 1949, subject as above, enclosed is final report of results of action of 
subject test. 

Ray O. WeEtcu, 
Colonel, Ordnance Department, 


Commanding. 
One enclosure: Report (in duplicate). 


Vehicle nomenclature | Charging rate— Specific | Sedi- | Type of 
and United States | maximum volt- | ° ment separa- Remarks 


| 

registration No. ageandrate | gravity | re | injar } tors 
| 
| 


Inch 
¥g| Wood- 


\% } 


\4|__.do 


% 
Yl 
% 
&| 
% 


1 do 


Sedan (Plymouth) | 15 amperes at 
141835 M1 & Cl, | 6.8 volts. 


Trk, 4% T 4 x 4 20304108 | 35 amperes at | 
2H & C2. | 7 volts. | 


AAA AAD 


rk, 146 T 4 x 2 244359 | 15 amperes at | 


.-do-. 
2H & C3. 7 volts. 


ARQD 
PV. 


rk, % T 4 x 2 295785 | 15 amperes at 
M1 & C4, 6.5 volts. 


Ra 


Trk, 44 T 4x 2 2267031 | 10 amperes at | 


a et 
M1 & C5. 6.7 volts, 


Aan 


..do 





Trk, % T 4 x 2 296953 | 15 amperes at | 
2H & C6. | 6.5 volts. 


D.O.B\ ara 


aan 


Trk, 24% T 4x 2 4109937 35 amperes at 


T Rubber. 
4H & C7 7.5 volts. 


> 
eee te 


aes at. 2.2 


Trk, 2% T 4x 2 4110213 | 30 amperes at 
4H & C8. 7 volts. 


~ 


..do 


~N 
oe 


ect et fet ek ek fet Pah th ft fd ft tt fh a ft tt 


a 
~ 
= 


Trk, 1% T 4 x 2 366967 | 15 amperes at ; lie | Withdrawn 
2H & C9. 6.9 volts. } 

Trk, 1% T 4x 2 3280410 | 10 amperes at 271 | .f \%, Wood. --| 
2H & C10. | 6.5 volts. 





Sedan (Chey.) 142614 |...........-..-..-}. . ae hd TF on: Do 
M1 & Bl. | | 

Trk, 4 T 4x 4 20802591 |......-.- alate papinitiins betes — ae Do. 
2H & B2. | 

Trk, 4% T 4 x 2 2200298 a ae . | howd ‘ Do. 
2H & B3. } 

rk, 4% T 4 x 2 255172 | 15 amperes 
2H & B4. 6.5 volts. 





Rubber_| Positive 
plates 
broken. 





I'rk, % T 4 x 2 255126 | 12 amperes 
2H & B5. 6.5 volts, 


do. 


Trk, 24% T 4x 2 4453001 35 amperes 
7 volts. 


Wood 


| 

I'rk, 1% T 4x 2 367379 5 amperes Rubber. 

2H & B7 volts. 

Trk, 144 T 4 x 2 367373 | amperes 
2H & BS 5.5 volts. 


do. 


Trk, 244 T 4x 2 571548 40 amperes 
} 12.8 volts. 


do. 


Trk, 214 T, 4x 2, 571548 |._..- 
4H & B10. 


do 


Br DD. BPN PNB OD. GING ON. NEES 0 


Pate tek et et tt ht ft tt ft ft 
Oak rokowakakakcak ak 


1 Dead. 








BATTERY AD~-X2 


Vehicle nomenclature | Charging rate— Specifie | Break-| Sedi- Type of 
and United States | maximum volt- | ravit } down | ment =? Remarks 
registration No. age and rate 8 y rate in jar 
ee | 


| — 


Inch 


| Sedan (Chev.), 143169 25 amperes at | (1) 1.150... 
6.5 volts. (2) 1.150 
(3) 1.150 ; 4) x 
| Carryall, 4 x 2, 295319 | 15 amperes at | (1) 0..-- | +-| No rebuild. 
2H & D2, | 6.5 volts. (2) 0. | } ...---| spongy 
| (3) 0... ) | plates. 


M1 & D1. 


Trk, % T. 4.x 2, 244941 | 
M1 & D3. 
Trk, % T, 4 x 2, 243268 | 15 amperes at 7 | (1) 1.310. 
M1 & D4. volts, | (2) 1.290 
| (3) 1.277 .5] Pilewsavnensal 
Trk, %T, 4x2, 2260304 | wleeeti~> ad Lenhart dinbenadt® | Withdrawn, 
re & D5. | 
46 T, 4.x 2, 208440 | 12 amperes at | (1) 1.250_.. en} 
TH & Db. 6.5 volts. | 3 1,250 
Trk, 24 T, 4 x 2, 492653 | 35 amperes at 8 | (1) 
4H & D7. | volts. (2) 
| (3) 
Trk, aT. 4x 2, 4109307 | 35 amperes at} (1) 
4H &I 7.5 volts. (2) 
} (3) 
Trk, 1 T, 4x 2, 367378 | 15 amperes at | {1) 
2H 4 D9. | 6.5 volts. Q) 
j (3) 
Trk, 1% T, 4x 2, 366966 | 15 amperes at | (1) 2 
2H & D10. 6.9 volts. (2) N 
| (3) } . 
Sedan (Plymouth), |_---. one ine | : et Withdrawn 
142852 Al. | | 
Trk, 44 T, 4x4, 20706755 | 35 amperes } (1) 1. 
2H & A2. 7 volts. (2) 1.3 
| (3) 
Trk, % T, 4.x 2, 256630 5 amperes (1) 
2H & A3. 5 volts. 2) 
| } (3) 
Trk, 4% T, 4 x 2, 256962 | amperes | (1) 
2H & A4. 5 volts. 





ASIAMOADAAIMAIannw 


No water 


Fee bt et a tt dhl df tpl fl 


am 


Rubber 


| Wood. 


oon Oran Cr Or SD On 


Trk, 44 T, 4x 2, 255064 
TL 2% aes 2, 4453006 30 amperes 
4H &A | 7 volts. 


Trk, V4 7 4x 2, 3146144 

2H & | 
| Trk, og r , 43 2, 367419 | 15 amperes 
2H & AS. | 6.5 volts. 


Trk, 24% T, 4x 2, 571552 | 25 amperes 
4H & AQ. | 12.5 volts. 


Trk, 24 T, 4x2, 571552__|__._.do 











Or OED OF Or Or 


voltage shown. 
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BATTERY AD—X2 697 


ResuLtTs ComMPILep From Five OrpNANcE Base Depots’ Lerrer Reports oN 
Freyup Service Test or Prorecro-CuHarce (AD-X2) 


SEPTEMBER 26, 1949. 
To: Chief of Field Service Division. 
From: Chief, Maintenance Branch, Field Service Division. 
Subject: Field Test of Battery Additive AD-X2 Formerly Known as Protecto- 
Charge. 

1. In accordance with directive from Chief of Ordnance a field test of auto- 
motive storage batteries treated with battery additive AD-—X2 (formerly known 
as Protecto-Charge), a product of Pioneers, Inc., was conducted concurrently at 
5 base depots during a period of approximately 6 months. 

2. The battery additive AD-X2 is a white, granular, chemical compound 
which, it is claimed, when added to the battery electrolyte, restores to active 
service approximately 70 percent of discarded sulfated batteries, and reduces 
harmful effects of sulfation. It is further claimed that use of the product will 
lengthen life expectancy of new batteries and will extend the life of mechanically 
sound old batteries, usually discarded because of sulfation. 

3. In the subject test no attempt was made to test treated batteries under 
laboratory conditions. Only actual field use of the product was undertaken at 
the following five base dpeots located in widely separated sections of the con- 
tinental United States. 

a. Atlanta General Distribution Depot, Atlanta, Ga. 

b. Benicia Arsenal, Benicia, Calif. 

c. Letterkenny Ordnance Depot, Chambersburg, Pa. 

d. Mount Rainier Ordnance Depot, Tacoma Wash. 

e. Red River Arsenal, Texarkana, Tex. 

1. Each of the five depots was directed to select 40 batteries to be equally 
divided into 4 groups of 10 batteries each. Thus a total of 200 batteries was 
subjected to the fest. The four groups were composed of batteries in the following 
conditions: 

a. Group A: Mechanically sound but ready for salvage batteries. 

b. Group B: Batteries in use on administrative vehicles in everyday operation. 
The age of these batteries was immaterial provided they were not new. 

ce. Group C: New batteries never prepared for service. The expiration date 
to be approximately similar for each battery insofar as practicable. 

d. Group D: New batteries never prepared for service. The expiration date 
to be approximately similar for each battery and to the batteries in group C. 

5. Batteries in groups A, B, and C were then properly serviced and tested for 
good mechanical condition. If any battery developed a mechanical defect or 
deficiency it was discarded and replaced by one that was sound. Batteries in 
these three groups were then treated with AD—X2 in strict accordance with the 
manufacturer’s instructions. The batteries were fully charged and the electro- 
lyte adjusted to a common value. 

6. Group D batteries. were similarly serviced and tested but were not treated 
with AD-X2. Thus there were 2 groups of new batteries, 1 treated and the other 
untreated, in each installation for a comparative test. All test batteries were of 
3 cells and 6-volt rating. Types were as follows: 


7. All test batteries at each depot, after preparation as noted above, were then 
installed in administrative vehicles in current use in the immediate locality of the 
installation. No special runs or extremes of conditions were desired or authorized 
other than those normally encountered by the average vehicle during its course of 
daily operation. Weekly inspections were made of the batteries in the vehicles 
and specific gravity and voltage readings of each cell were taken and recorded. 
\ monthly report pene all the desired information for each battery was then 
forwarded to this office. he test continued for approximately 6 months. See 
enclosure 1, letter to installations initiating field test, and enclosure 2, form of 
monthly report. 
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8. Monthly reports received from the five test installations were tabulated and 
charted. The variations of the specific gravity and voltages of each cell on aj] 
batteries were noted and the successive values were properly recorded on a graph 
representing each of the batteries under test. 

9. The results compiled from the monthly reports are as follows: 

a. Group A: Salvage batteries treated with AD~X2. 

(1) Total number of group A batteries at start of test, all installations, amounted 
to 50 or 150 cells. At the end of the first month 8 percent of the A batteries had 
failed, 26 failed during the second month, 9 percent the third month, 6 percent the 
fourth month, 4 percent the fifth month, and none the sixth and final month. A 
total of 33, or 46 percent, of the batteries in this group had failed at end of test 
Refer to enclosure 3. 

(2) As previously indicated, variations in specific gravity of each cell were 
recorded weekly. The variations in specific gravity in the group A batteries for 
each month and in percentage of cells are tabulated as follows: 


(a) Taste I.—Percentage of cells with higher specific gravity per month (group A 
batteries) 


Percentage Percentage 
Month: cells Month: cells 
Isb_ i t 33. 6th__- Fe te Bes POM OTB, 
2d_. ; al be 4 ae Average entire test (see 
3d__ ; 41. enclosure 4) approxi- 
4th = 35. mately 
5th so OG 


(b) Taste II.—Percentage of cells with lower specific gravity per month (group A 
batteries) 


Percentage Percentage 
Month: cells Month: cells 
Ist ; nee 47.8 6th_- bacwasi) 485 


2d... 5 ‘ . 38.6 Average entire test (see 
ice + defies enclosure 4) approxi- 


4th- ves qe) Mee mately... -...--- 
5th bees x* oie 45. 6 


(c) Tasie II].—Percentage of cells with approximately constant specific gravity per 
month (group A batteries) 


Percentage Percentage 
Month: cells cells 
OY 24 . RNS Se, 21.0 
23. 8 Average entire test (see 
22. 4 enclosure 4) approxi- 
a4 Oo. oe mately elt. 
fig 


b. Group B: In-use batteri2s treated with AD-X2. 

(1) Total number of batteries in group B, all installations, at start of test was 
50 or 150 cells. At end of first month 4 percent had failed, 10 percent failed the 
second month, 7 percent the third, none the fourth and fifth months and 5 percent 
failed during the sixth month. Total failures for this group were 13, or 26 percent, 
of the original batteries. See enclosure 3. 

(2) Tables of variations in specific gravity of each cell in group B batteries 
are as follows: 


(a) Taste IV.—Percentage of cells with higher specific gravity pe: month (group B 
batteries) 


Percentage Percentage 
Month: cells Month: cells 
ass, Sa nias. 24 } minus ~\dace 30. 0 
Mand adie saa a 31, 2 Average entire test (see 
Siidteninn~e <o as xe 46. 8 enclosure 4) approxi- 
4th_- wrihedtinn lero whet « 33. 6 matelya: «wcdoiud ~ 4-05) - 32. 
34. 0 
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(b) Taste V.—Percentage of ceils with lower specific gravity per month) group B 
batteries) 


Percentage Percentage 
cells Month: cells 
41.8 
50. 4 Average entire test (see 

enclosure 4) approxi- 


c) TaBLeE VI.—Percentage of cells with approximate constant specific gravity per 
month (group B batteries) 


Percentage Percentage 
Month: Month—Continued cells 
NN gl a le ala 16. 5 
Average entire test (see 
enclosure 4) approxi- 
mately 


c. Group C: New batteries treated with AD-X2. 

(1) Total number of batteries in group C, all depots, at start of test was 50 
or 150 cells. No battery failure was reported in this group during the first 
month. Two percent of the batteries failed the second, third, fourth, and fifth 
months. No failures occurred in the sixth and final month. Total failures 
during the entire test of new treated batteries were 4, or 8 percent, of the original 
amount. See enclosure 3. 

(2) The following tables indicate the variations in specific gravity for group C 
battery cells: 


a) TABLE VII.—Percentage of cells with higher specific gravity per month (group C 
batteries) 


Percentage Percentage 


Month: cells Month—Continued cells 
; 6th 
Average entire test (see 
enclosure 5) approxi- 
mately 


(b) Taste VIII.—Percentage of cells with lower specific gravity per month (group C 
batteries) 
Percentage Percentage 
Month: Month—Continued cells 
6th ii . 56.0 
Average entire test (see 
enclosure 5) approxi- 
mately 


c) Taste IX.—Percentage of cells with approximate constant specific gravity per 

month (group C batteries) 

Percentage Percentage 
Month: cells Month—Continued cells 
: Othiuvsiden Nvle. 
Average entire test (see 
enclosure 
je apige Ce mately... 


d. Group D: New batteries, untreated. 

(1) Total number of batteries, all installations, at start of test in this group 
were 50 or 150 cells. ‘There were no battery failures except in the fourth month. 
One battery failed in that month which was the only battery failure in this 
group for the entire test. Percentage of failures for group D, 2 percent. See 
enclosure 3. 

2) ! ables of specific-gravity variations are as follows: 

88414—53———45 
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(a) TasLe X.—Percentage of cells with higher specific gravity per month (group D 
batteries) 


Percentage Percentage 
Month: cells Month—Continued cells 
Ist 30. 0 6th-==:==- == A 48 () 
2d 35. 0 Average, entire test (see 
3d 49. 0 enclosure 5), approxi- 
4th : 37. 0} mate___ . 40.0 
5th 44. 0| 


(6) Tanne XJI.—Percentage of cells with lower specific gravity per month (group D 
batteries) 


Percentage Percentage 
Month: ceils Month—Continued cells 
Ist / 39. 0 6th : ’ 38. | 
2d es | Average, entire test (see 
3d 39 0) enclosure 5), approxi- 
4th 40. 0 mate 
5th 43. 0} 


(c) Tarte XII.—Percentage of cells with approrimate constant specific gravity per 
month (group D batteries) 


Percentage | Percentage 
Month: cells ~| Month—Continued cells 
Ist Ze gagye" “erect ee en See 
2d 7 . 19. 0} Average, entire test (see 
3d ; 12.0} enclosure 5), approxi- 
4th ; 23. 0 | WOE. ccscdaes cclcwees 19. 0 
5th . see 13..0 | 


10. All the batteries that were operating at completion of the 6 months test 
were removed from the vehicles and disassembled. Plates and separators wer 
inspected and their eondition recorded. Depth of sediment, or battery mud, was 
measured. Serviceability of each battery was classified as satisfactory or unsatis- 
factory in accordance with the condition of the plates and separators. Interna 
condition. of a battery recorded as fair or better was classified as satisfactor) 
while batteries whose internal conditions were poor or worse were listed as unsatis- 
factory. The following table indicates the classification of all batteries that wer 
still in operation at completion of the field test: 


a. TABLE XIIT.—Percentage of satisfactory and unsatisfactory batteries after internal 
inspection at completion of final test 


Insat 
Battery group | Satisfactory! = is 


47 | 
45 
64 

| 


b. The sediment or battery mud at bottom of each battery cell was removed 
and placed in a jar. | Plates,of the eelitwere washed in water and water and sludge 
added to the same jar containing;sediment of the particular cell. Depth of sedi- 
ment was measured after elapse of 24 hours. The following table indicates average 
depth of sediment found in each cell of the four battery groups. 


(1) TasBLe XIV.— Average depth of sediment in cells of batteries that were in operatior 
at conclusion of test 


4h, 


Abperage de} 
in inches 


Battery group: 
A 


B.. 
( 
D 
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Results of field test indicate that the battery compound, AD-—X2, formerly 
wn as Protecto-Charge, was ineffective in restoring to active service the 
ned approximately 70 percent of discarded sulfated batteries, that it extends 

fe of mechanically sound old batteries, or lengthens hfe expectancy of new 
ries. The deductions are based on the following: 

Forty six percent of the salvage batteries treated with AD-X2, group A, 

{ during subject test. The average number of cells in A group indicating a 

gressively higher specific gravity was approximately 34 percent, while approxi- 

itely 42 pereent of the cells were lower. If the 52 percent of the batteries in 

p A which were classified as unsatisfactory after completion of test, see 

XIII, are considered as failures, the final percentages for the group of salvage 

hatteries will be as follows: 
Percent 
ent of salvage batteries restored to active service —— “aes 30 


res 70 


is in sharp contrast to the claim that the use of AD-—X2 will restore approx- 

ly 70 percent of discarded sulfated batteries to active service. 

During the period of 6 months 26 percent of sound old batteries treated 

AD-X2 in group B failed. Thirty-two percent of the cells in this group 
raged higher specific gravity readings and approximately 45 percent were 

rogressively lower. 

According to an analysis of the tabulated data, life expectancy was not 
ended by use of AD-X2. For example, group C, composed of new treated 
tteries, showed a higher percentage of failures, 8 percent, than were recorded 

he new untreated batteries in group D where only 2 percent failed, Further, 
a study of the percentage of specific gravity variations in the two groups of new 
batteries indicates a greater percentage of the untreated cells with progressively 

er réadings. 

1. No effect in decreasing the amount of sediment, or battery mud, in ¢ells 

evident with the use of AD-X2. An equal amount of sediment was-present 
n the cells of the new AD-—X2 treated batteries and in the new untreated batteries. 
Reference to table XIV discloses that the average depth of sediment for groups 

C and D batteries was one-eight inch. 

12. In conclusion, the subject field test does not substantiate the claims of the 
manufacturer relative to the effectiveness of the battery additive AD-X2, 
formerly known as Protecto-Charge. 

13. It is recommended that the attached letter, Incl 6, be forwarded to the 
manufacturer of AD-X2. 


} 


F. G. Crasps, Jr., 
Colonel, Ordnance Depariment. 
5 enclosures: 
|. Letter of instructions initiating field test. 
2. Monthly report form. 


Graph of variations in specific gravity, groups A and B. 


3. Graph of battery failures. 

} 

5. Graph of variations in specific gravity, groups C and D. 
) 


6. Letter to manufacturer of AD-X2—w/d. 
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Exursir 12 
Report No, 5073, Finau 


Materia LABORATORY, 
New York Nava. SHIPYARD, 
Brooklyn, N. Y., February 23, 1949. 


‘kT OF INVESTIGATION OF Batrery AppITtTrve AD—~X2 Formerity CALLED 
“PRoTECTO-CHARGE”’ 


NS-677-051 


Investigation Commenced: 19 August 1948. 
Investigation Completed: 9 February 1949: 
\pproved: 
D. C. Reperave, Jr., 
Capt., USN, The Director. 


a) BuShips ltr 562-3 (660s—330), 15 Dee. 1947. 
b) COMNAVSHIPYD NYK ltr 862-3/L5-2(977), Report No. 5073 of 6 
Jan. 1948 to BuShips. 
Embree and Co, ltr of 19 Feb. 1948 to COMNAVSHIPYD NYK. 
COMNAVSHIPYD NYK ltr $62-3/L5-2(977) of 11 Mar. 1948 to 
Pioneers, Inc. 
Embree and Company ltr of 19 Mar. 1948 to COMNAVSHIPYD NYK. 
Embree and Company ltr of 18 Aug. 1948 to COMNAVSHIPYD NYK. 
COMNAVSHIPYD NYK ltr 862-3/L5-2(977), Report No. 5073. of 
8 Sept. 1948 to BuShips. 
BuShips ltr $62-3(660s) of 8 Oct. 1948 to Embree and Company. 
Pioneers, Inc. ltr of 138 Oct. 1948 to BuShips. 
BuShips Itr 862-3(660s) of 28 Oct. 1948 to Pioneers, Inc. 
Busy ltr 862-3 (660s-330) of 8 Nov. 1948 to COMNAVSHIPYD 
NYK. 
Navy Dept. Spec. 17B4h, with Amendment 1, dated 1 March 1947. 
hw): 
\) Data on Conditioning Charge of Cells With and Without AD-—X2. 
B-1 to B-3) Data on Capacity Tests of Cells With and Without AD-X2. 
C) Data on Routine Cycles of Cells With and Without AD-X2. 
D) Data on Lead Sulfate Content of Sediment from Bottom of Cells and 
of Material Scraped from Surface of Negative Plates 
E) Tabulation of Average Results—Cells Treated With AD-X2 and Un- 
treated Cells. 
ABSTRACT 


This investigation deals with a battery additive AD-X2, formerly called 
Protecto-Charge’’, which is being marketed for the purpose of improving the 
performance of lead-acid batteries. A group of severely sulfated, but otherwise 
sound, lead-acid battery cells was selected, part of the group treated with AD-X2, 
1 the whole group worked for 51 cycles of charge and discharge in order to 
valuate claims made for the battery additive by its manufacturer. The results 
ndicated that, in this case, the battery additive was not effective in restoring the 
battery cells from an unserviceable to a serviceable condition. 


AUTHORITY 


|. The Material Laboratory, New York Naval Shipyard, was authorized by 
he Bureau of Ships, under ref. (a) to conduct an investigation on a battery addi- 
tive known as ‘Protecto-Charge.’’ The authorization letter also requested that 
the Bureau be advised on the estimated costs of the investigation, so that the 
manufacturer could be informed. The cost estimate was forwarded to the 
Bureau of Ships under ref. (b). 
2. Reference (c) indicated that the manufacturer of ‘‘Protecto-Charge,”’ 
Pioneers, Inc., 2411 Grove St., Oakland, California, had been advised of the cost 
f the investigation, and that Embree and Company, merchandise brokers of 
110 Market Street, San Francisco, California, had agreed to underwrite the cost 
if the investigation. 
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3. In reply to reference (c), the manufacturer was notified by ref. (d) of the 
procedure to be followed in supplying the money and additional samples to supple. 
ment those received via the Bureau under ref. (a). 

4. The manufacturer’s agent, Embree and Company, forwarded to the Materia] 
Laboratory, under ref. (e), a check for $375.00 to cover the cost of the investiga- 
tion, and additional samples of ‘“‘Protecto-Charge’”’ were received on 23 March 
1948. 

5. Work on the investigation was started at the Material Laboratory, New 
York Naval Shipyard, on 19 August 1948. A letter, ref. (f), was received on 
23 August 1948, from the manufacturer’s agent, requesting return of all samples, 
literature and money provided for the investigation. The Bureau of Ships was 
informed, by ref. (g), of the status of the investigation, and, in view of ref. (f), 
further instructions were requested. 

6. The Bureau of Ships, under ref. (h), suggested continuation of the investiga- 
tion at Government expense, using the samples of ‘‘Protecto-Charge” previously 
furnished by the manufacturer. In reply, the manufacturer, by ref. (i), indicated 
acceptance of continuation of the investigation at Government expense and 
outlined a procedure whereby the performance of batteries treated with ‘‘Protecto- 
Charge” be determined in operating vehicles. The Bureau of Ships’ letter, 
ref. (j), indicated preference for controlled laboratory tests to show the validity 
of claims made for “Protecto-Charge.” 

7. The Bureau of Ships, by ref. (k), canceled the original authorization of 
ref. (a), and directed that the investigation be resumed at the Material Laboratory, 
New York Naval Shipyard, under a modified procedure which was specified. 
Ref. (k) also requested return of the exhibitor’s deposit of $375.00, and directed 
that the investigation be performed at Government expense. The refund was 
made. 

8. The Material Laboratory was informed by the exhibitor, in December 1948, 
9 ‘7 name of the material had been changed from “Protecto-Charge’’ to 
“AD-X2. 

9. The investigation was not witnessed by representatives of the manufacturer 
of AD-X2 (Protecto-Charge), or by other than Material Laboratory personnel. 


OBJECT 


10. The object of the investigation was to evaluate the claims made for a 
battery additive, by its manufacturer, in restoring badly sulfated but otherwise 
sound storage battery cells, of the lead-acid type, from an unserviceable to a 
serviceable condition. 

DESCRIPTION 


11. The battery additive AD-—X2, formerly called ‘‘Protecto-Charge,” consists 
of a whitish powder composed chiefly of magnesium sulfate and sodium sulfate. 
It is marketed in small packages, each containing a quantity of the material 
sufficient for a treatment, or part treatment of one cell, of a lead-acid type battery 
cell of the size commonly used in automobiles and trucks, 


PROCEDURE 


12. The batteries selected for the purpose of evaluating the claims made for the 
battery additive were four class 6V-SBMD-130AH of ref. (1), These batteries 
had been in an idle condition for approximately one year after completicn of a test 
and their negative plates were in a severely sulfated condition. In order to remove 
possible short-circuits within the cells, all of the separators were removed and 
replaced with new separators. The new separators were porous rubber in bat- 
teries 1 and 4, and wood in batteries 2 and 3. 

13. The four batteries were examined for condition of plates and amount of 
bottom sediment. Specimens of bottom sediment and of negative plate surface 
material were taken from each cell for analysis for lead sulfate. After new sepa- 
rators had been installed, the elements were reassembled into batteries and 1.100 
specific gravity sulphuric acid electrolyte added to the level required to cover 
the plates. 

14. The four batteries were partly treated with the battery additive and tested 
as follows: 

(a) Two small packages of the battery additive were placed in each of two 
cells of each battery. The middle cell of each of two batteries and one end cell 
of each of two batteries were not treated with the additive. The electrolyte 
level of all cells was brought up to normal with distilled water and then the cells 
were charged at rate of 6 amperes for 37 hours. At this time period, specific 
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ty readings, taken with a separate hydrometer for the cells with the battery 
orditive, indicated that maximum specific gravity had not been attained. The 
charge was continued at rate of 12 amperes until maximum specific gravity was 
reached and then the electrolyte ip each cell was adjusted to about 1.275 specific 
gravity. The quantity of the battery additive in the treated cells was not de- 
creased during electrolyte adjustment, because the acid used had been mixed 

th a proportionate part of the additive, one package per 600 ml of acid. 

b) The capacity of each cell was determined separately on discharges at the 
|-hour rate of 100 araperes to 1.65 volts, at the 10-hour rate of 17.5 amperes to 
1.75 volts, from initial temperature of approximately 80° F., and at the engine 
cranking rate of 650 amperes to.1.00 volts from initial temperature of zero® F. 
Each discharge was followed by a recharge at 12 amperes to electrolyte maximum 
specific gravity for one hour, subject to the limitation that the total amount of 
charge was not to exceed 200 percent of the ampere hours delivered on the pre- 
ceding discharge. 

c) The cells were cycled for 45 cycles, as specified under ref. (1) for batteries 
undergoing life test, with exception that the discharges were at 30 amperes 
instead of 100 amperes. This change was made to permit easier control of the 
rate, and because of low capacity in ampere-hours, 

(d The enone cycles of preceding subparagraph (b) were repeated for cycles 
49 50, and 51. 

The cells were opened and examined after completion of cycle 51. The 
condition of the plates was noted and bottom sediment in each cell was measured 
for depth. Samples were taken for analysis for lead sulfate content. These 
samples were taken from the top layer of sediment at the bottom of each cell, 

nd from the material on the surface of negative plates. 

16. A sample of AD-X2 was analyzed to determine its composition. 

17. The lead sulfate content of sediment and negative plate material was deter- 
mined as follows: 

1) Grinding the specimen to a fine texture. 

h) Washing the material with water to remove sulfuric acid and any other 
water soluble material. 

c) The material was dried and weighed. This weight was used as the basis 
for the entire analysis of dry and water-insoluble material. 

d) The dry material was treated with a mixture of concentrated ammonium 
acetate and hydrogen peroxide, and then filtered. 

e) The filtrate was acidified with hydrocholoric acid, treated with an excess of 
barium ehloride solution, and again filtered. 

(f) The residual material was ignited, dried, and weighed for recalculation into 
terms of lead sulfate. 

RESULTS 


18. Initial condition of cells—The examination, after removal of separators, 
showed that the negative plates of each cell were fully pasted but that the nor- 
mally active material was in a hard sulfated condition. The positive plates were 
in a fair condition, with about 80 percent of their normal amount of active ma- 
terial in a slightly hardened condition. Any excess of bottom sediment was 
removed so that the amount remaining in each cell was % inch in depth. Cell 
voltages and electrolyte specific gravity readings before charging the cells were 
as follows: 


Electrolyte 


Electrolyte 
| 


Cell volts | specific AD-X2 added | ror aliaaes 


gravity 


098 
. 090 No. é 
093 ye. . 
ORS 
083 | No. 
. 066 gua 
064 | Y es . 

77 
078 No 
O86 “ 
. 063 | Yes... 
| 067 | No 
! 











Notgr.—Adding AD-X2 did not appreciably change cell voltages. 
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19. Data on the conditioning charge and electrolyte adjustment of the cells 
are given under enclosure (A). 

20. Data on capacity tests of the cells are given under enclosures (B-1) tp 
(B-3). Prior to capacity tests the cells were charged to maximum specific gravity 
for a period of one hour. The 1-hour and 10-hour rate discharges were preceded 
by a 12-hour stand period on open circuit. The discharges at 650 amperes fro, 
initial cell temperature of zero °F. were preceded by a 24-hour stand period on 
open circuit, during which time the cells were in a cold box whose temperature 
ranged from minus 5 degrees F. at start of the period to zero degrees F. at the 
end of the 24-hour period. 

21. Data on representative routine cycles, taken at cycles 5, 25, and 45, ar 
given under enclosure (C). 

22. The lead-sulfate content of the sediment at the bottom of each cell. and 
of the surface material scraped from negative plates of each cell, at the start of 
the investigation and after completion of cycle 51 was as listed under énelosure (D 

23. Chemical analysis of the battery additive showed that it consisted of 
magnesium sulfate, 43.5 percent; sodium sulfate, 45.7 percent; water, 10.8 percent 

24. Condition of cells after completion of evele 51 was as follows: 

(a) Bottom sediment had increased from a depth of %-inch to an average dept! 
of 1 inch in each cell of the four batteries. The top layer of sediment was lighter 
in color, indicating that some of it had come from negative plates. 

(b) Negative plates were still in a severely sulfated condition. The normally 
active material was non-metallic when scraped, but softer than during the initia] 
examination, with no appreciable difference between the cells treated with AD-X2 
and those not treated with AD-—X2. 

(c) Positive plate active material was in a fairly soft condition in all cells 
Positive plate grids in cells 1-1, 1-2, 1-3, 2-2, 3-1, 4-1, and 4-2 had suffered 
visible deverioration by peroxidation and their general condition had changed 
trom fair to poor. 

CONCLUSION 


25. In order to evaluate the merits of the battery additive AD—X2 in restoring 
severely sulfated, but otherwise normal, lead-acid battery cells from an inoperativ: 
to a serviceable condition, a lot of 12 severely sulfated cells was selected, examined 
for other defects, the other defects corrected, two-thirds of the cells treated wit! 
AD-X2, all of the cells charged, electrolyte adjusted to a common value, and the 
performance of the treated and untreated cells obtained over a test period of 5! 
cycles of discharge and charge. Also, analyses for lead sulfate content were mad 
of bottom sediment and of negative plate surface material, from samples taken 
before and after cvcling the cells. 

26. The average results of capacity tests, and of chemical analysis for sulat 
content of bottom sediment and of material scraped from the surtace ofnegative 
plates, at the start and completion of cycling operations on the cells treated with 
AD-X2 and on the cells not treated with AD—X2 are given under enclosure (EF). 
Examination of the average results shows as follows: 

(a) The capacity of the cells, on 1I-hour rate discharges at 100 amperes 
decreased during cycling operations, that of the cells treated with AD-—X2 from 
45 percent of rating at cycle 1 to 28 percent of rating at cycle 49, and that of th 
cells not treated with AD-X2 decreased from 45 percent of rating at cycle 1 to 
32 percent of rating at cycle 49. 

(b) On 10-hour rate discharges at 17.5 amperes, the capacity of the cells treated 
with AD—X2 decreased from 28 percent to 26 percent of rating, while the capacity 
of the cells not treated with AD~X2 increased from 26 percent to 31 percent of 
rating. 

(c) Performance on discharges at 650 amperes from initial temperature of 
zero °F. was extremely poor. The cells treated with AD-X2 showed 4.0 percent 
of rated capacity at cycle 3 and 4.2 percent of rated capacity at cycle 51. The 
cells not treated with AD—X2 gave 4.0 percent of rated capacity at cycle 3 and 3.3 
percent of rated capacity at cycle 51. 

(d) The 30 ampere discharges represent performance on approximately 5-hour 
rate discharges. Capacity decreased as a result of cycling the cells, that of AD-X2 
treated cells from 41.7 percent of rating at cycle 5 to 34.6 percent of rating at 
cycle 45, while that of cells not treated with AD-—X2 decreased from 42.3 percent of 
rating at cycle 5 to 38.8 percent of rating at cycle 45. 

(e) The lead-sulfate content of the top layer of bottom sediment in the cells 
increased during cycling operations. In the cells treated with AD-X2 the increase 
was from 24.1 percent to 35.8 percent, while in the cells not treated with AD-X2 
the increase was less pronounced and from 24.3 percent to 25.5 percent. 
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The lead sulfate content of material scraped from the surface of negative 
niates decreased during cycling of the cells. In the cells treated with AD—X2, 
the decrease was from 89.9 percent to 64.7 percent, while in the untreated cells the 
decrease was from 92.2 percent to 55.6 percent. 


DISCUSSION 
27. The results of this investigation indicate that the battery additive, AD-—X2, 
formerly called ‘‘Protecto-Charge”’, was not effective in restoring a group of 
severely sulfated lead-acid battery cells to a normal, serviceable condition. This 
ieduction is based on the following: 

The overall capacity performance of the cells treated with AD-X2 was 
less satisfactory than that of the cells not treated with AD-X2, on the basis of 
results of discharges at 17.5, 30, and 100 amperes. 

All of the cells, those treated with AD-—X2 and those not treated with 
AD-—X2, shed approximately the same amount of active material during the test 
period. One of the claims made by the manufacturer of AD—X2 is that it slowly 
decreases the amount of battery mud. 

The lead sulfate content of the additional material shed from the plates of 
cells during eycling operations was higher for the cells treated with AD-X2 than 
for the cells not treated with AD-—X2. 

The amount of lead sulfate on the surface of negative plates, was reduced 
more by normai cycling operations than by treatment with AD-—X2 followed by 

rmal cycling operations. 

The results of discharges at 650 amperes from initial temperature of zero °F 
are discounted. Negative plate sulphation was too high, even after treatment 

th AD-—X2, to permit satisfactory performance. The condition of positive 
plates, at start of the investigation, was judged to be good enough to permit 
evelopment of 40 percent of rated capacity, whereas the maximum capacity 
veloped by any cell was 15.2 percent of rating. 


RECOMMENDATION 


28. It is recommended that, as a result of this investigation, the battery additive 
\D-X2, formerly called ‘‘Protecto-Charge”, be not approved for Naval use as a 
lead-acid battery restorer. 

PERSONNEL 


This investigation was conducted by P. A. Gruber, Electrical Engineer, super- 
visor of the Battery Project Section of the Material Laboratory, New York Naval 
Shipyard. Chemical analysis data were furnished by A. J. Finks, Chemist, of the 
General Chemistry Projeet Section. 

Unless otherwise directed, within 14 days of forwarding date of this report, the 
investigation will be considered closed and any remaining materials scrapped. 


ENCLOSURE (A) 


Conditioning charge of class 6V-SBMD-—130AH battery cells 


] 
Charge period A | Charge period B 
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Treated | 37 hours at 6 amperes 27 hours at 12 amperes 
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Note.—Charge voltages are not corrected for temperature. Charge during the electrolyte adjustment 
period was at 15 amperes for 10 hours. 
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ENCLOSURE (B-1) 


Data on capacity tests, class 6V-SBMD-130AH battery cells, discharges at 1-hoyr 
rate of 100 amperes to 1.65 volis 


Cycle 1 Cycle 49 


| Treated 
Battery and cell with 
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ENcLosuRE (B-2) 


Data on capacity tests, class 6V-SBMD-130AH battery cells discharges at 10-hour 
rate of 17.6 amperes to 1.76 volts 


| 
| Cycle 2 Cycle 50 
Treated |———— ——————___———— - 
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Data on capacity tests, class 6V-SBMD-130AH battery cells discharges at 650 
amperes to 1.00 volt at 0° F. 
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ENCLOSURE (D) 


Class 6V-SBMD-130AH battery cells—Lead-sulfate content of bottom sediment and 
of negative plate surface material 


Bottom sediment, Negative plate surface, 
} lead sulfate | leed sulfate 
} | 


Treated with AD-X2 


| After : After 
cycle 51 Start eycle 51 


Percent Percent Percent 
31. 90. ‘ 
28. 
21, 
43. 
35. 
42. 
33. 
34. 
12, 
45. 
33. 


25. 
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ENCLOSURE (E) 


‘omparison of results—cells treated with battery additwe AD-X2 and untreated cells 


| Cells treated with AD-X2 


Untreated cells 





| 
Average at | Average at Average at 


Average at 
start | end start 


end 


Capacity on 100-ampere discharges - 45.7 ampere- | 28.3 ampere- | 45.9 ampere- | 32.5 ampere- 
| hours. | hours. hours. hours 
Capacity on 17.5-ampere discharges 49.2 ampere- | 46.2 ampere- | 44.9 ampere- | 54.5 ampere- 
hours. | hours. hours. hours 
Time on 650-ampere discharges at 0° F_| 7.8 seconds. 8.3 seconds 7.8 seconds. 6.5 seconds. 
Capacity on 30-ampere discharges. 62.4 ampere- | 62.3 ampere- | 63.8 ampere- | 58.5 ampere- 
hours. | hours. hours. hours. 
Lead sulfate in bottom sediment. 24.1 percent. -.| 35.8 Dercent_..| 24.3 percent.__| 25.5 percent. 
Lead sulfate on surface of negative | 89.9 percent...| 64.7 percent-_- 2.6 percent___| 55.6 percent. 
plates 





ExuiBit 13 
Protrecto-CHarGeE (AD-X2) Leap-Acip Batrery ELECTROLYTE ADDITIVE 
Test Report No. T—-1220—May 23, 1949 


By Sylvia Alpert 
Official: 
GRENVILLE B. ELLIs, 
Chief, Battery Branch. 


Signal Corps Fngineering Laboratories, Squier Signal Laboratory, 
Fort Monmouth, N. J. 


1. FOREWORD 


(a) Correspondence dated September 10, 1947, from the Office of the Chief 
Signal Officer, file number SIGGG—C2, to these laboratories ‘on the subject 
‘“Kejuvenation of Sulfated Storage Batteries,’ directed that an “authorized 
special investigation” be established for the purpose of determining whether 
Protecto-Charge (later AD—X2) warrants military use. 

(6) The manufacturer and distributor of Protecto-Charge (AD-—X2) recom- 
mended that their product, which they describe as a desulfating agent for wet 
batteries of the lead-acid type, be used on batteries that are sulfated but in a 
mechanically sound condition. They also recommend its use in new batteries for 
longer life. 
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To properly test the effectiveness of Protecto-Charge (AD-—X2), it became 
necessary to obtain or prepare batteries that were sulfated, yet mechanically sound 
With this in view, four groups of batteries were obtained for test as follows: 

|) Disearded, presumably sulfated, automotive batteries from Fort Monmouth 
salvage. 

2) New batteries (BB~221/U) from the Lexington Signal Depot. These 
batteries had been stored for about 4 years in a moist and uncharged condition, 
and were assumed to be sulfated. 

3) New batteries, Signal Corps types BB-54—-A and BB~-221/U, in a charged 
and dry condition. 

1) Two Air Corps batteries from Wright-Patterson Field (types 6-GT-9 and 
6-GT-11) in a badly sulfated condition. 

d) Tests were conducted on these four groups of batteries, and the results 
with supporting literature and references are included in this report. 


2. PURPOSE 


Protecto-Charge (AD-X2) was tested by these laboratories in order to deter- 
mine its value as an electrolyte additive for military type lead-acid storage bat- 
teries. It was also tested to evaluate the claims of its manufacturer, that it will 
restore badly sulfated, but otherwise sound, storage-battery cells of the lead-acid 
type from an unserviceable to a serviceable condition. 


3. SUMMARY 


a) Tests conducted on batteries containing Protecto-Charge (AD-—X2) by the 
\ir Materiel Command at Wright-Patterson Field and the New York Naval 
Shipyard are in agreement with results obtained at these laboratories as indi- 
ated in the body of this report and in figure No. 9. 

b) Results of performance tests conducted at these laboratories on the four 
roups of batteries described under “‘Foreword’’ are given under ‘‘Discussion’’ 
nd in figures Nos. 5 to 7. 

\ chemical analysis of Protecto-Charge (AD-—X2) was made at these labora- 
ries. Such analyses had also been performed at other laboratories. Table No. I 


below shows the results obtained at SSL and at other laboratories. 


Table No. I 


[Percent] 


Mare 


| Neu VW | Kenneth 
| raw: Teme {Bonnickson,| Island 
. : chemist for; Naval 

Pioneers Shipyard 


| Shipyard | 


Anhydrous MgSO4..._.... et Ge pcsere rs nis ga 2. 43.5 |... 
Na2s04 iit atte hl ete Cad ate 

Water of hydration 

Chiorine 

Nitrate 

Acetate 

Copper 

Mercury 

latinum 

Arsenic 


4. CONCLUSIONS 


Tests which were conducted on the four groups of batteries noted under le 
above showed no significant, differences in discharge characteristics between 
batteries treated with Protecto-Charge (AD-—X2) and those which were untreated. 


5. RECOMMENDATIONS 


It is recommended that as a result of this investigation the battery additive, 
Proteeto-Charge (AD--X2).not-be approved for Signal Corps use, It is further 
recommended that when an investigation of a battery additive is requested in the 
future, its chemical composition be determined first, and if it contains any ingre- 
lient. whieh -has been previously tested. by a reliable agency and found ineffective 

improving battery performance, no long-term electrical tests be performed. 
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6. INTRODUCTION 


(a) Protecto-Charge (AD—X2) is a white powder composed chiefly of mag. 
nesium sulfate and sodium sulfate.. It is packaged in 3 small packages per box. 
each envelope containing sufficient material for the treatment of 1 cell of a 2-H 
size battery. In order to better evaluate its use as a battery additive it should 
be recognized that materials of this type are not new to the battery field. Ap 
article called Battery Hi-Ball, Epsom Salts Again Offered as Battery Aid, was 
published by the National Better Business Bureau, Inc., in September 1933 
“‘Hi-Ball” (approximately 84.5 percent epsom salts and 15.5 percent ammonium 
alum) was exploited on a nationwide scale as a panacea for battery ailments, 
Some of the claims for it resemble those presented by the producers of Protecto- 
Charge (AD-X2) for their product. The Service Bulletin of the National Better 
Business Bureau, Inc., on March 16, 1949, contained an article called Battery 
Compounds and Solutions (see fig. No. 8) in which they quote an official statement 
dated March 9, 1949, from Dr. E. U. Condon, Director of the National Bureay 
of Standards, on the subject of battery additives or ‘“‘dopes.’’ Articles such as 
the two mentioned above were published to protect the publie from ineffectiv: 
and expensive materials which are being advertised and exploited as cure-alls for 
battery troubles. 

(b) (1) Claims made for Protecto-Charge (AD-X2) by its manufacturer are 
as follows: 

(a) Reduces harmful effects of sulfation. 

(b) Reduces sulfation already formed on plates. 

(c) Helps to remove battery mud from bottom of case. 

(d) Increases ampere-hour capacity of battery under starter conditions. 

(e) Helps prevent freezing. 

(f) Adds many months of use to batteries that would be otherwise discarded 
due to sulfation. 

(g) Protecto-Charge contains no acid, no epsom salts, nor any other ma- 
terial known to be injurious to storage batteries of the lead-acid type. 

(2) Pioneers, Inc., also claim that if Protecto-Charge (AD-—X2) is added to new 
batteries, there is less chance of sulfation, and the battery will have longer life. 

(c) Tests were made at these and other laboratories to verify the validity of 
the above-mentioned claims. The following are some of the results: 


(1) Protecto-Charge does not reduce sulfation, nor does it remove battery mud 
from the bottom of the case (see fig. No. 9). 
(2) The available capacity of a Protecto-Charge (AD-—X2) treated battery is 


not increased under starter conditions even at lower temperatures, nor does the 
use of this additive insure longer life. Tests at these laboratories on low-tempera- 
ture cranking discharges (300 amperes at 0° F.) conducted at intervals during a 
cycle life test on automotive type batteries gave similar capacities for both treated 
and untreated batteries even after 94 cycles of test (see fig. No. 6) 

(3) Electrolyte of 1.280 specific gravity sulfuric acid in a storage battery meets 
military requirements for low-temperature operation in that it will withstand 
temperatures down to —90° F., when the battery is in a fully charged condition. 
The claim that Protecto-Charge (AD-X2) helps prevent freezing is of doubtful 
value in this case. 

(4) Protecto-Charge (AD—X2) may contain no ingredients that are injurious 
to the lead-acid battery. It does not, however, improve battery performance 
(see Discussion). 

(d) Included in the correspondence received from Pioneers, Inc., were testi- 
monials from city government departments and private companies to the effect 
that Protecto-Charge (AD-—X) was being used successfully in the batteries of their 
trucks and cars. The effectiveness of this product and an evaluation of the claims 
made for it cannot be accurately determined in this way since battery failure may 
be due to many causes, Performance tests at these laboratories were all con- 
ducted under controlled conditions. This is common practice at research labora- 
tories, for in this manner an exact knowledge of what can be expected of a battery 
under all conditions can be obtained. 


7. PROCEDURE 


Protecto-Charge (AD—X2) was added to each cell in accordance with the 
manufacturer’s directions on the package. 

(a) The batteries recovered from salvage (2 each treated with Protecto-Charge 
(AD~-X2) and 2 each untreated) were cycled 4 times at room temperature (80° F. 
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F.). The charge rate used on the batteries was 6 amperes, and the discharges 
re conducted at 20 amperes (5-hour rate). 

The batteries obtained from the Lexington Signal Depot were filled and 
charged in accordance with manufacturer’s instructions for batteries of this type. 
They were filled with sulfuric aicd electrolyte of 1.345 specific gravity and given 
an extended charge at 6 amperes. They were then discharged at 20 amperes at 
room temperature (80° F.+5° F.). All the batteries met their rated capacity on 
the first discharge, giving no evidence of being sulfated. Treatment with Pro- 
tecto-Charge (AD-X2) were therefore considered unnecessary. 

The charged and dry battcries, BB-54-A and BB-221/U, were activated 
and eycled in accordance with the enclosea vest procedure (fig. No. 4). 

1) (1) The fourth group of batteries consisted of 2 badly sulfated, 6-cell Air 
Corps bateeries, types 6-GT-9 and 6-GT-11, received from the Air Materiel 
Command at Wright-Patterson Field, Dayton, Obio. An attempt had been 
made by AMC to recover battery 6-GT-89 prior to its receipt at these laboratories. 
They had filled the battery to the proper level with distilled water, added an 
ivelope of Protecto-Charge (AD-—X2) to cell No. 6 and charged the battery for 
14 hours at 30 amperes, and 40 hours at 5amperes. After the charge, no capacity 
was obtained from any of the cells. 

2) At these laboratories the electrolyte levels of both batteries were adjusted 
to normal by the addition of distilled water and given a charge of 126 ampere- 
hours at 3 amperes and 71 ampere-hours at 0.50 ampere. No changes in specific 
gravity or voltage were observed in either battery during the entire charge period. 
Two cells of battery 6-GT-9 (1 previously treated with Protecto-Charge 

{D-X2), and 1 untreated) were then disassembled and reassembled into nuw 
cases with new separators to insure mechanical soundness. After another 68 
ampere-hours of charge, no results were obtained so an additional envelope of 
Protecto-Charge (AD-X2) was added to the treated cell. The cells were again 
put on charge (0.20 ampere) for an additional 100 ampere-hours. Both voltage 
and specific gravity of the electrolyte in both cells showed no significant change 
during this charge. The test was, therefore, discontinued. 


8 DISCUSSION 


a) The batteries discardad at Fort Monmouth salvage were cycled four times 
but no significant differences were found in capacity in those treated with Pro- 
tecto-Charge (AD-—X2) as compared with those containing sulfuric acid only 
(see fig. No. 5). 

b) The uncharged and moist batteries from Lexington Signal Depot met their 
rated capacity on the first discharg>. It was, therefore, unnecessary to treat 
any of them with Protecto-Charge (AD-X2). 

c) Results of tests on new batteries treated and untreated with Protecto- 
Charge (AD-—X2) are shown in figures Nos. 6 and 7. No significant differences 
were observed in the performance of treated and untreated batteries. 

d) The Air Materiel Command at Wright-Patterson Field were not able to 
recover battery 6—GT-9 after 620 ampere-hours of charge. At these laboratories 
both battery 6-GT-9 and 6-GT-11 received 197 ampere-hours of charge, but no 
changes in specific gravity and voltage were observed. Following this, 2 of the 
cells from battery 6-GT-9 (1 previously treated with Protecto-Charge (A D-X2) 
and 1 untreated) were reassembled in new cases with new separators to insure 
mechanical soundness. An additional 68 ampere-hours of charge, effected no 
improvement in either cell. An envelope of Protecto-Charge was then added to 
the previously treated cell and both cells given a further 100 ampere-hours of 
charge. Both cells still failed to accept the charge and the test was discontinued. 

(e) It is concluded that batteries that are very badly sulfated cannot be re- 
covered either with or without the addition of Protecto-Charge (AD-X2). It 
has also been determined that no improvement in the performance characteristics 
of storage batteries for military use may be expected by the addition of Protecto- 
Charge (AD-X2) 

Sytvia ALPERT, 
Chemist, Battery Branch, SSL. 


Reviewed by: 


Artuur F, Danist, 
Chief, Battery Development Section, 
Squier Signal Laboratory. 
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Squier Sienau LaporaTory, Barrery BRANCH, 
BaTTeRY DEVELOPMENT SECTION, 
Date: 22 January 1948. 
Memorandum for: Battery Test Section. 
Object: Test Procedure for Battery BB-221/1). Test No. S 192A. 


1. Unless specified otherwise, all charges are to be run at 80° F. as follows: 

Charge using starting rate of 15 amperes until three consecutive values of voltage 
and specific gravity taken at %-hour intervals show no increase or until cells are 
gassing freely and finish at 6 amperes until three consecutive values of voltage and 
specific gravity taken at }-hour intervals show no increase. 

2. Discharge Rate: 


| 


| Current drain 


Discharge rate Hourly rate | Discharge rate | Hourly rate |Current drain 


in amperes in amperes 


Siacadetitteh denied . No 
40-hour rate.. senebndbsie WE Fees 

20-hour rate... 5 || No. 

10-hour rate ; Biden i| No 
| 5-hour rate | No. 
' a = = — - ~ _ eS ———= 

3. All discharges are to be run to 1.7 volts per cell, unless otherwise indicated. 

4. Readings should be taken at such intervals that at least 10 readings are 
taken for each half of a cycle. Specific gravity readings should be taken at the 
same intervals whenever possible. 

5. All unusual developments during the test should be brought to the attention 
of the storage battery group as soon as noticed. Further testing of the battery 
should be discontinued until the test procedure has been revised. 

6. The information on the attached sheets (No. of additional sheets 2) form part 
of this memorandum and give the cycling to be followed for each of the batteries. 
All tests to be run are indicated by a cycle number. 

StroraGe Batrery Grove. 

Approved by: 

ArtTuurR F. Danie., 
Chief, Battery Development Section. 


Test No. 8-192A 
Test Pro@raM For Batteries Nos. 1, 2, 3, AND 4 


(Notr.,—A. Batteries 3 and 4 contain ‘‘Protecto-Charge’’); B. All batteries 
are new. 

1. Preparation (cycle No. 1): Fill with 1.280 specific gravity electrolyte cor- 
rected to 80° F. ‘‘Protecto-Charge”’ is to be added to Batteries 3 and 4 in 
quantities to be specified at time of activation. Allow batteries to stand 1—4 hours 
at 80° F. and discharge at rate No. 3 at 80° F. to 5.25 volts. 

2. Following is the procedure to be followed for Batteries 1, 2,3, and 4. (Five 
second voltage readings should be recorded on all 300-ampere discharges) : 


iT 


7 
Dis- | ‘Temiper- End | Dee- 
| 


| 'Temper-| End 


Cycle No. ebarge | ature °F.| voltage || charge | ature °F. | voltage 


rate No. 


rate No. 


ft al AS 
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80 | 
—40 


\| 
i| 
. 25 || 3 
0 jj 5 
25 || f | 5 
BO ily Wher i cs dads. 3 
25 j 8 

3 


2-4. 221 


f, 
o 


6 


80 f 
0 
80 


‘ } 
8-9_. 80 4 
10 

11-12 


25 
25 


C2 on 6» 68 G2 G0 Go 
Gt On Or Gr ow CO gn 


3. Storage test, cycle No. 21-22: After discharge on cycle 20 leave. batteries 
in a discharge condition and store batteries at 130° F. for 3 months. Charge at 
80° F. using finishing rate of 6 amperes uatil three consecutive values of voltage 
and specific gravity taken at %-hour intervals show no increase. Discharge at 
rate No. 3 at 80° F. to 5.25 volts. Charge at 6 amperes as above and again 
discharge at rate No. 3 at 80° F. to 5.25 volts. (Notify Storage Battery Subsection 
at start of cycle No. 21.) 

4. Cycles No. 23-41: I epeat cycles No. 2-20 in paragraph 2 above, 
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Test No. S-192A 
Test Procram ror Batteries Nos, 5, 6, 7, anp 8 


Nors.—A. Batteries Nos. 7 and 8 contain ‘“‘Protecto-Charge’’); B. All batteries 
are new. 

|. Preparation (eyele No. 1): Fill with 1.280 specifie gravity electrolyte cor- 
rected to 80° F. “Protecto- Charge’ is to be added to Batteries Nos. 7 and & in 
quantities to be specified at time of activation. Allow batteries to stand 1-4 
hours at 80° F. and discharge at rate No. 3 at 80° F. to 5.25 volts. 

2. ¢ sycles No. 2-4: Discharge at rate No. 3 at 80° F. to 5.25 volts. 

Retention of charge tests: Discharges are to be run at 80° F. at rate No 

after the storage periods indicated. Storage is to be at 80° F. 

Cycle No. 5: Storage time, 1 month. 

Cycle No. 6: No storage. 

Cycle No. 7: Storage time, 3 months. 

Cycle No. 8: No storage. 

1. Life test: Starting with the 9th cycle, follow schedule A of paragraph F-—22a 
in Signal Corps tentative specification No. 70—400, allowing for a cold test (300 
amperes at 0° F. to 3.0 volts) on the 9th cycle. Omit every third capacity dis- 
charge and substitute in its place a 300-ampere discharge at 0° F. 


SquieR Sicnaut Laporatory, Barrery BRANcu, 
BaTrery DEVELOPMENT SEC TION, 
Date: 22 January 1948. 
Memorandum for: Battery Test Section. 
Object: Test procedure for battery BB—54-A. Test No. 192B. 


1. Unless specified otherwise, all charges are to be run at 80° F. as follows: 

Charge using starting rate of 3.5 amperes until three consecutive values of 
voltage and specific gravity taken at %-hour intervals show no increase or until 
cells are gassing freely and finish at 1.4 amperes until three consecutive values of 
voltage and specific gravity taken at }-hour intervals show no increase. 

2. Discharge rate: 


Current drain in || 
in amperes 1 
| 
i] 
1} 


ie = t ate |Current drain 
Discharge rate | Hourly rate | in amperes 


Discharge rate Hourly rate 


‘ No. 6 | 1-hour rate-. 
: 40-hour rate No. | 20-minute rate 
..| 20-hour rate__..._.| || No, ysl 
| 10-hour rate ‘ INO) Dis ancy di operons 4 
5-hour rate __ | é No. 10 


3. All discharges are to be run to 1.7 volts per cell, unless otherwise indicated. 

1. Readings should be taken at such intervals that at least 10 readings are 
taken for each half of a cycle. Specific-gravity readings should be taken at the 
same intervals whenever possible. 

5. All unusual developments during the test should be brought to the attention 
of the Storage Battery Group as soon as noticed. Further testing of the battery 
should be discontinued until the test procedure has been revised. 

6. The information on the attached sheets forms part of this memorandum and 
give the cycling to be followed for each of the batteries. All tests to be run are 
indicated by a cycle number. 

STORAGE BatrTrEeRyY GRovp. 

Approved by: 

Artuur F. Danret, 
Chief, Battery Development Section. 


Test No. S—-192B 
ProGress FoR Batreriges Nos. 1, 2, 3, anv 4 
Notr.—A. Batteries Nos. 3 and 4 contain ‘‘Protecto-Charge’’); B. All bat- 
teries are new. 


1. Preparation (cycle No. 1): Fill with 1.280-specific-gravity electrolyte cor- 
rected to 80° F. ‘‘Protecto-charge’”’ is to be added to Batteries 3 and 4 in quantities 
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to be specified at time of activation. Allow batteries to stand 1-4 hours at 80° F. 
and discharge at rate No. 3 at 80° F. to 1.75 volts. 
2. Following is the procedure to be followed for Batteries 1, 2, 3, and 4. 


j i | 


} 7e\ Te ) 2 rie sIt- J ise »| Te re. . 
Cycle Nos, Discharge| Tempera-| End volt- | Cycle Nos. Discharge Tempera-| End volt. 


} rate | ture °F. age | rate |ture°F.| age 


10 | 


2to4.. 3 80 : 
5 12 and 13_... ; f 80 


3 — 4 


8 : a —40 
9 and 10 8 80 


15 and 16 < 80 


1 
6 and 7__- oa 5 80 1. 7! 14... =. —40 | 
. 1 : 
1 


3. Storage Test, cycle Nos. 17-18: After discharge on cycle 16 leave batteries 
in a discharge condition and store batteries at 130° F. for 3 months. Charge at 
80° F. using finishing rate of 1.4 amperes until three consecutive values of voltage 
taken at }4 hour intervals show no increase. Discharge at rate No. 3 at 80° F. to 
1.75 volts. Charge at 1.4 amperes as above and again discharge at rate No. 3 at 
80° F. to 1.75 volts. (Notify Storage Battery Subsection at start of cycle No. 17), 

4, Cycles Nos. 19-33: Repeat cycles Nos. 2-16 in paragraph 2 above. 


Test No. S—192B 
PROGRAM FOR Batrtertes Nos. 5, 6, 7, anv 8 


(Norre.—A. Batteries Nos. 7 and 8 contain ‘“‘Protecto-Charge); B. All batteries 
are new. 


1. Preparation (cycle No. 1): Fill with 1.280-specific-gravity electrolyte 
corrected to 80° F. ‘‘Protecto-Charge” is to be added to Batteries Nos. 7 and 8 
in quantities to be specified at time of activation. Allow battery to stand 1—4 hours 
at 80° F. and discharge at rate No. 3 at 80° F. to 1.75 volts. 

2. Cycles Nos. 2—4: Discharge at rate No. 3 at 80° F. to 1.75 volts. 

3. Retention of charge tests: Discharges are to be run at 80° F. at rate No. 3 
after the storage periods indicated. Storage is to be at 80° F. 

Cycle No. 5: Storage Time, 1 month. 

Cycle No. 6: No storage. 

Cycle No. 7: Storage Time, 3 months. 

Cycle No. 8: No storage. 


4. Life test: Starting with the 9th cycle, follow schedule A of paragraph F-22a 
in Signal Corps tentative specification No. 70-400. 
2-H type batteries obtained from Fort Monmouth salvage 


[Capacity in am pere-hours] 





No Protecto-Charge Protecto-Charge 


Battery Battery Battery Battery 
No. 1 No. 2 N No. 4 


No. 3 
(Delco) |(Auto-Lite)| (Willard) (Delco) 





90 
107 
g& 


100 
| 
| 


Rated voltage: 6 volts, 

Rated capacity: 120 A. H. at 20-hour rate. 
Charge rate: 6 amperes. 

Discharge rate: 20 amperes. 

Temperature: 80°F. + 5°F. 

End voltage: 1.75 volts/cell. 
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Signal Corps battery BB-221/U (charged and dry) 


{Capacity in ampere-hours} 


Protecto-Charge | No Protecto-C harge 


- 
| | 390-ampere 
} drain 


er 
300-ampere 
| drain 
20-am-|40-am- T | 6 20-am- Ie |\—-—__-—_- 


pere pere | Mini a re pere , 

i- | & | I lille 
drain | drain | | Mini- | F-see 
mum | onds 
to % volt- 
volts age | volts | age 


ir 
mum wae 


to3 | 


Discharged at 80° F. 
Discharged at 0° F. 
Discharged at —40° F 
| Charged and discharged at 
80° F. after 83 months stor- 
age in a discharged condi 
tion at 130° F 
| Stored in charged condition 
lor 1 month at 80° F., then 
discharged at 80° F. 
| Stored in charged condition 
for 3 months at 130° F., 
then discharged at 80° F. 
After 94 eyeles (SAE test) 
discharged at 0° F 
| After 150 cycles (SAE test) 
discharged at 80° F. 

















Manufacturer: T. A. Edison, Inc. 
Rated voltage: 6 volts, 
Rated capacity: 120 ampere-hours at 20-hour rate. 
‘harge rate: Initial, 15 amperes; final, 6 amperes. 
i voltage: (8, 20, and 40 ampere drain) =5.25 volts. 
voltage: (300 ampere drain) =3.09 volts 


Signal Corps battery BB-54-A (charged and dry) 


[Capacity in ampere-hours] 


Protecto-Charge No Protecto-Charge 


45 Remarks 


| 
Le 1 daa 1.4- | 
ampere | ampere | 5-ampere ampere ain | ampere ——— | 
} 


jrain drain drain drain drain 





33. j — 5. Discharged at 80° F. 
8.10 |. 5 | Discharged at —40° F. 

31. J ...-| Charged and discharged at 80° F., after3 
months storage in a discharged con- 
dition at 130° F. 

Stored in charged condition for 1 month 
at 80° F., then discharged at 80° F. 

Stored in charged condition for 3 months 

| | gt 80° F., then discharged at 80° F. 

14. 22 | Rea ..| After 288 cycles, discharged at 80° F. 








Manufacturer: Willard nm Battery Co. Rated ouiieme 2 volts. Rated capacity: 28 ampere-hours, 
at 20-hour rate. Charge rate: Initial, 3.5 amperes; final 1.4 amperes. End voltage: 1.75 volts. 
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[Exurpir 14} 


Reports SuBMITTED By JACK W. WALKER, MaTerRIAL ENGINEER, McCLe.tiayn 
Arr Force Base, SacraMENTO AiR MATERIEL AREA, SACRAMENTO CALIPF,, IN 
ConnecTION WitH His TestTiMOoNY BEFORE THE SENATE SMALL Business 
COMMITTEE ON JUNE 25, 1953, AD-X2 HEARINGS 


Hes AMC Wraieat Patrerson AF Basg, 
Dayton, Ohio, May 18, 1948. 
COMMANDING GENERAL, 
Sacramento Air Material Area, Sacramento, Calif. 
MCMMXC-12-5—182. 

Project P—893-SC is assigned your depot for the service testing of automotive- 
type batteries treated with “Protecto-Charge.’’! This project is to service test 
‘*Protecto-Charge’’ which is manufactured by Pioneer, Inc., 2411 Grove Street, 
Oakland 12, Calif., and distributed by Embree & Co., 110 Market Street, San 
Francisco 11, Calif. In order to accomplish the project you are advised to select 
from salvage, disposal or reparable stock at your depot 5 each 6-volt and 5 each 
12-volt batteries (mechanically sound old batteries) on which recharging has failed 
to return batteries to a serviceable condition. These batteries should be free of 
decomposed or buckled plates, split separators, broken cases or terminals, or any 
other deficiency which may attribute to a short circuit in a cell. Removal of 
battery mud on bottom of case of sulfate from the plates is not required, as it is 
the purpose of ‘“‘Protecto-Charge’’ to dissolve these materials and return the bat- 
tery to a serviceable condition. Obtain 1 each 12-volt new battery from class 19C 
stock and add electrolyte. If new batteries are not available from local stock, 
they should be procured locally in order to expedite the test. Authorization is 
granted your depot to directly contact the distributing agency for ‘‘Protecto- 
Charge’’ for the necessary materials required and pertinent technical data cover- 
ing application of this project. Mr. Charles F. Embree, representative of Embree 
& Co., during his recent visit to the headquarters, signified his willingness to fur- 
nish, at no cost to the Government, sufficient quantities of ‘‘Protecto-Charge’’ to 
accomplish a service test on the above-mentioned batteries. Instructions to be 
followed in the accomplishment of this project are as indicated in attached instruc- 
tion sheet. Request status of the project be reported semimonthly in accordance 
with AMC Reg 15-66-14. 

ALBERT V. ENDREss, 
Colonel, USAF, Chief, Control Section, 
Maintenance Division. 

Distr: MTD. 

Deg: MAP-4. 

Map action: MSX. 

Map 2: SCO 

MSH: 


1 Enclosure: Instructions for the testing of ‘‘Protecto-Charge’’ on automotive- 
type batteries. Deg action. 


INSTRUCTIONS FOR THE TESTING oF ‘‘PROTECTO-CHARGE”’ ON AUTOMOTIVE-T YPE 
BATTERIES 


1. Identification of batteries will be as follows and tagged accordingly: 


! i 
6-volt | 12-volt | 6-volt 12-volt 


New batteries. } 4-12 | Old batteries (continued) .| D6) 1-12 
Old batteries ; B-12 E-6 | E-12 
fj C-12 | F-4 F-12 


2. Clean battery and terminals, cover plates of the battery with water and 
empty one envelope of ‘‘Protecto-Charge’’ into each cell. Dissolve the material 
on top of battery plates with battery syringe. Recharge at a rate of approxi- 
mately 4 amperes and return battery to a specific gravity of not less than 1.225 
or more than 1.280; 1.280 specific gravity should not be exceeded. 


1 Protecto-Charge: Former trade-mark of AD-X2. 
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3. Install the new batteries and 4 each of the 6- and 12-volt old batteries in 
vehicles subjected to heavy duty operation for which repeated startings of engines 
are necessary. 

1. One each of the old 6-volt and old 12-volt batteries is to be stored and not 
installed in vehieles while service test is in progress. 

5. Once every 15 days, each battery will be checked for general condition, the 
presence of deposits on top of battery, and the specific gravity of electrolyte in 
each cell. In addition to this check 1 each of the old installed 6-volt and 12- 
volt batteries will be subjected each 15-day period to extra heavy load until 
starting motor shows evidence of heating or battery failure is indicated. 

(a) Tests should be conducted over a period of 120 days, whereupon the 
necessity for continuation of the test will be determined based on the results 
obtained. 

(b) It is not considered necessary for headquarters personnel to assist in the 
nstallation and operation of this service test unless required by your depot. 

(c) A service test report containing detailed findings of each 15-day inspection 
will be prepared by battery identification and will be furnished this headquarters. 
Comments and recomendations should be provided by your depot. Send two 
copies of each report to this headquarters, attention: MCMMXTS53. 

(d) Batteries used for this service test will be continued in service provided 
failure has not occurred during the period of service test. Ip each case of failure 
disposition of batteries will be made in accordance with administrative practices. 


HEADQUARTERS, 
SACRAMENTO AIR MATERIAL COMMAND, 
McClellan Field, Calif., July 15, 1948. 
Subject: Status and information of assigned project P—893-SC. 
lo: Commanding General, Air Material Command, Wright-Patterson Air Force 
Base, Dayton, Ohio. Attention: MCMMXC-—12-5-182. 


1. Batteries in this and future correspondence will be referred to as follows: 
a) 6VA (as of this dave unassigned). 
b) 6VB (as of this date unassigned). 
c) 6VC (assigned to Jeep No. 20196194). 
1) 6VD (assigned to Michigan TM-—16 power crane No. W—0098361). 
e) 6VE (stored on shelf for service test). 
f) 6VF (assigned to Jeep No. 20368381). 
(g) 12VA (assigned to Weapon Carrier No. 22933888). 
12VB (assigned to Battery Test Cart No. 26772). 
(t) 12VC (assigned to Truck-Tractor No. 531074). 
) 12VD (assigned to Semitrailer F—1 Refueler No. W-0107157). 
) 12VE (Michigan TM-—16 Crane No. W0098361). 
) 12VF (stored on shelf for service test). 

2. Service test and data of the following batteries: 

a) 6VA: New dry charged battery, type 7-H, Surrette battery, strap date 
GRX-H-25. Filled with 1.275 seid, cooling time 5 hours. On charge 1900 
June 1, 1948, of line 0890 June 7, 1948; with a specific gravity of 1.280 high, 1.275 
low, voltage +2.4, —2.4. Charging time 60 hours drawing 2 amperes at finish. 
Specific gravity check June 9, 1948, 1.275 high, 1.270 low; June 14, 1948, 1.280 
high, 1.275 low. As of this date unassigned. 

(b) 6VB: Condemn battery (sulfated), type 7-H, Bowers battery, strap date 
H-4 (August 1944). Wood separators, uncharged and moist condition. On 
charge 1400 June 2, 1948, treated with ‘‘ Protecto-Charge” 1500 June 2, 1948, off 
charge 0830 June 7, 1948, with a specific gravity of 1.280 high, 1.275 low, voltage 
+2.4, —2.4. Charging time 59 hours drawing 1 ampere at finish. Specific 
gravity check June 9, 1948, 1.275 high, 1.270 low; June 14, 1948, 1.280 high, 
1.275 low. As of this date unassigned. 

c) 6VC: Condemn battery (plates showed sulfation), type 2-H, Globe batvery, 
strap date March 1944. Rubber separators, little mud in bottom. On charge 
1400 June 2, 1948, treated with ‘‘ Protecto-Charge”’ 1500 June 2, 1948, off charge 
at 0830 June 7, 1948, with a specific gravity of 1.280 high, 1.275 low, voltage 
+2.4, —2.4, charging time 59 hours drawing 2 ampheres at finish. Specific 
gravity check June 9, 1948, 1.275 high, 1.270 low; June 14, 1948, 1.275 high, 1.270 
low. Installed in jeep June 17, 1948, specific gravity 1.275 high, 1.270 low. 
One-minute starter run test. June 25, 1948, specific gravity check 1.285 high, 
1.275 low, temperature 96° F, Ran starter motor and lights constantly for 


h 
t 
J 
k 
l 
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7 minutes. Starter motor showed evidence of excessive heating at this time. 
Engine was still turning at a very good starting RPM, specific gravity check 
immediately after break-down test was 1.270 high, 1.260 low, temperature 
100° F., connecting terminals cool. After 5-minute time period to allow the 
electrolyte to balance, specifie gravity 1.255 on all 3 cells, temperature 100° F. 
Turned ignition system on and started engine, starter motor had very good 
turnover speed, engine started in approximately 5 revolutions, generator charge 
rate indicator 20 amperes. Battery showed no sign of breakdown. 

(d) 6VD: Condemn battery (sulfated bad), type 4-H, Globe battery, no strap 
date. Battery was reinsulated with wood separators. On charge 1500 June 2, 
1948, treated with ‘‘Protecto-Charge”’ 1530 same date, off charge 1430, June 8 
1948, with a specific gravity of 1.285 high, 1.280 low, voltage + 2.4, —2.5, charging 
time 63 hours drawing 2 amperes at finish. Specific gravity check June 9, 1948 
1.285 high, June 14, 1948, 1.290 low. Installed in Michigan crane June 18, 1948, 
with specific gravity of 1.280 at 70° F. 

(e) 6VE: Condemn battery (sulfated), type 4-H, Willard battery, no strap date. 
Wood separators, negative plates were soft and sandy, positive plates sulfated 
with a few small cracks, little mud in bottom of case. On charge 1400 June 2, 
1948, treated with ‘“Protecto-Charge” 1500 same date, off charge 0830 June 7, 
1948, with a specific gravity of 1.280 high, 1.275 low, voltage +2.4, —2.4, charging 
time 59 hours drawing 2 amperes at finish. Specific gravity check June 9, 1948, 
1 280 high, 1.270 low, June 14, 1948, 1.275 high, 1.260 low, June 18, 1948, 1.260 
high, 1.240 low. On June 18, 1948, discharged battery for 19% minutes to a ter- 
minal voltage of 4.5 at 200 amperes. On charge 1300 June 18, 1948, off line 
June 22, 1948, with a specific gravity of 1.285 high, 1.280 low, discharged battery 
for 18 minutes to a terminal voltage of 4.5 at 300 amperes. On charge 1500 
June 24, 1948, off line June 29, 1948, with a specific gravity of 1.275 high, 1.270 
low, voltage +2.5, —2.5, temperature 75° F. drawing 4 amperes at finish. June 29, 
1948, stored on shelf for service test. 

(f{) 6VF: Stored battery, type 1-M, Auto-Lite battery, strap date November 
1945, would not hold charge, filled with 1.345 acid June 2, 1948. On charge 
0830 June 3, 1948, treated with ‘‘Protecto-Charge” same date, off line June 7, 1948, 
with a specific gravity of 1.290 high, 1.285 low, voltage +2.4, —2.4. Discharged 
0745 June 7, 1948, at 300 amperes for 11 minutes. On charge June 7, 1948, off 
charge 1230 June 9, 1948, with a specific gravity of 1.280, voltage +2.5, —2.5. 
Charging time 15 hours drawing 2 amperes at finish. Specific gravity check June 14, 
1948, 1.290 high, 1.285 low. Installed in jeep June 15, 1948, specific gravity 
1.290, temperature 95° F. After installation ran starter, motor and lights till dis- 
charge of battery would not turn engine, time 74 minutes immediately after dis- 


charge, specific gravity was 1.240 high, 1.235 low, temperature 95° F., connecting 
terminals cool, electrolyte was clear. After 5 minutes time period to allow the 
electrolyte to balance specific gravity 1.225, temperature 95° F. Turned ignition 
system on and started engine in approximately 3 revolutions generator charge rate 
indication for 5 minutes 30 amperes value. Stopped engine, ran starter motor and 
lights again for 3% minutes, starter motor showed evidence of excessive heating to 
continue to run down of battery. Started engine and returned jeep 1 mile to 
parking space. Again ran starter motor for 6 minutes with no signs of battery 
breakdown. Returned jeep to motor pool for overnight parking. (Note: SMMPF3 
assigned jeep.) If the strength of the electrolyte is allowed to remain low for a 
considerable period, as when the battery is discharged, the lead sulfate which acts 
as a binder for the lead peroxide will disappear, with accompanying disintegration 
of the cell. Specific gravity check June 17, 1948, 1.280 high, 1.275 low, tempera- 
ture 90° F. The charging of this battery was accomplished during normal opera- 
tion of vehicle. Ran starter motor and lights for 8% minutes immediately after 
discharge, specific gravity was 1.230 high, 1.225 low, temperature 101° F. After 
5-minute time period to allow the electrolyte to balance, specific gravity was 1.225, 
temperature 100° F. Connecting terminals cool, electrolyte was clear. Battery 
in very good condition. Specific check June 21, 1948, 1.275 high, 1.270 low. The 
charging of this battery was accomplished during normal operation of vehicle. 

(g) 12VA: New dry charged battery, type 7—-B, Surrettee battery, strap date 
DS12—-RH-15 (April 1948). Fithed with 1.275 acid, cooling time 7 hours. On 
charge 2000 June 1, 1948, treated with “‘Protecto-Charge’’ June 2, 1948, off line 
1300 June 8, 1948, with a specific gravity of 1.285 high, 1.275 low, voltage + 2.5. 
Charging time 40 hours drawing 4 amperes at finish. Adjusted electrolyte 
several times. Specific check June 9, 1948, 1.285, June 14, 1948, 1.295 high, 1.285 
low, June 17, 1948, 1.285 high, 1.275 low. Installed in weapon carrier June 17, 
1948, 1 minute starter run test. Specific gravity check June 30, 1948, 1.285, 
temperature 75° F. 
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h) 12VB: Condemn battery, type 7-B, Gould battery, no strap date. Double 
wood separators, negative plates soft and spongy, positive plates soft and weak. 
On charge 1400 June 2, 1948, treated with ‘‘Protecto-Charge”’ June 2, 1948, off 
line June 7, 1948 with a specific gravity of 1.285 high, 1.280 low, voltage +2.5, 
—2.3, drawing 10 amperes at finish. Installed in battery cart June 7, 1948. 
Specific gravity check June 21, 1948, 1.270 high, 1.250 low, temperature 80 °F. 

i) 12VC: Condemn battery, type 6-B, Exide battery, strap date 6~-LXWG- 
15-3R. Wood and glass separators negative plates sandy. 

No. 1. Positive plates: 6 small cracks. 

No. 2. Positive plates: 4 small cracks. 

No. 3. Positive plates: 5 small cracks. 

No. 4. Positive plates: 5 small cracks. 

No. 5. Positive plates: 5 small cracks. 

No. 6. Positive plates: 5 small cracks. 

On charge 1300 June 11, 1948, treated with ~Protecto-Charge” June 11, 1948, 
off line June 14, 1948, with a specific gravity of 1.285 high, 1.280 low, temperature 
90° F. Charging time 24 hours drawing 5 amperes at finish. Installed in 
truck-tractor June 17, 1948. Specific gravity 1.290 high, 1.285 low, temperature 
85° F.; 1 minute starter run in check. Specific gravity check June 21, 1948, 
1.285 high, 1.275 low temperature 65° F, June 30, 1948, 1.295 temperature 80° F. 
Battery breakdown test July 5, 1948. Specific gravity at start of test 1.280 high, 
1.270 low, temperature 70° F. Discharged battery 400 amperes, terminal voltage 
2.17 for 5 seconds, after 45 seconds 300 amperes, after 3 minutes 260 amperes, 
terminal voltage 1.46, battery gassing very good. Stopped test at 6 minutes 15 
seconds, drawing 240 amperes and a terminal voltage of 1.4 high, 1.2 low, elec- 
trolyte temperature 76° F. After 6 minute waiting time to allow for balancing of 
electrolyte, specific gravity 1.255 high, 1.240 low, temperature 80° F. During 
test battery terminals were cool. Started engine with starter motor. Good 
motor turnover speed, engine started in approximately 5 revolutions. Generator 
charging rate 30 amperes. 

j) 12VD: Condemned battery, type 6-B, Globe battery, no strap date. 
Hard rubber and fiber glass separators negative. 

No. 1. Positive plates: 3 cracks. 

No. 2. Positive plates: 4 cracks. 

No. 3. Positive plates: 4 cracks. 

No. 4. Positive plates: 3 cracks. 

No. 5. Positive plates: 4 cracks. 

No. 6. Positive plates: 4 cracks. 

On charge 1115 June 14, 1948, treated with “Protecto-Charge’”’ June 14, 1948, 
off line 1300 June 15, 1948, with a specific gravity of 1.280, temperature 92° F, 
voltage + —2.4, charging time 26 hours drawing 6 amperes at finish. In- 
stalled in F-1 semi-trailer June 17, 1948, specific gravity 1.285 high, 1.275 low, 
temperature 65° F. 1 minute starter run in check. Checked specific gravity 
June 30, 1948, at 1.270 temperature 80° F. 

k) 12VE: Condemned battery in service. Battery was removed from Michi- 
gan Crane, battery would not keep a charge. Type 6—B, Exide battery, no 
strap date. Rubber separators, negative plates sandy, positive plates showed 
overcharge, little mud on bottom. Inspected and treated June 18, 1948, specific 
gravity before treatment 1.280 high, 1.270 low, temperature 80° F. No bench 
charging on this battery, batterv had been charged before service test. Battery 
would lose its charge in approximately 5 days. Specific gravity check June 21, 
1948, 1.280 high, 1.270 low, temperature 70° F. 

!) 12VF: Condemned battery, type 6-B, Firestone battery, no strap date. 
Would and glass separators, negative plates sandy, positive plates fair condition. 
On charge 1.400 June 21, 1948, treated with ‘Protecto-Charge” June 22, 1948. 
Off line June 22, 1948, with a specific gravity of 1.285 high, 1.275 low, temperature 
80° F., voltage +2.4, —2.5 discharged 15% minutes. Gravity immediately after 
discharge 1.240 high, 1.210 low, temperature 105° F. On charge 1.245 June 22, 
1948, off line June 28, 1948, with a specifie gravity of 1.290 high, 1.280 low, 
temperature 80° F. Discharged 19% minutes to terminal voltage of 1.48 immedi- 
ately after discharge specific gravity 1.250 high, 1.240 low, temperature 90° F. 
On charge 0930 June 29, 1948, off line 0900 June 30, 1948, with a specific gravity 
of 1.290 high, 1.280 low, voltage +2.4, —2.4, temperature 80° F. drawing 5 
amperes at finish. Stored on shelf for service test. 

Spceifie gravity check at end of discharge is taken to determine temperature, 
time element to start the balancing of electrolyte, and check for internal tem- 
perature rise of the electrolyte. 
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3. The following revision is recommended on service test project P-893-S( 
One new 6-voit battery and one new 12-volt battery to be subject. to the following 
tests. 

(a) Discharge the battery for 1 hour at 40 amperes for a total of 49 amperes, 
and recharge at the rate of 10 amperes for 4 hours and 30 minutes, for a total of 45 
amperes. Allowing 5 ampere-hours for internal loss and efficiency. Once each 
week (Friday) completely discharge battery and allow to set over the weekend 
in a discharged state. (Note: [his will promote sulfation.) Time element for 
each cycle is 5 hours and 30 minutes, or approximately 27 eycles per week. | When 
the capacity of the battery on a complete capacity discharge cycle, at the 40- 
ampere rate, drops below the ampere-hours equivalent to 40 percent of the am- 
pere-hours rated by the manufacture at the 20-hour rate the full life of the battery 
is considered complete. By this test a comparison between an untreated battery 
and a treated battery can be made. A battery tested as such will promote sulfa- 
tion and express in terms of cycles the life expectancy of ‘‘Protecto-Charge’’ 
treated batteries. 

For the commanding general: 

Victor L. ANDERSON, 
Colonel, USAF, Director of Maintenance. 


HEADQUARTERS, 
SACRAMENTO AIR MATERIAL AREA, 
18 August 1948. 
Subject: Status and information of assigned project P—893-SC. 
To: Commanding Genersl, Air Materiel Command, Wright-Patterson Air Force 
Base, Dayton, Ohio. 
(Attention: MCMMXC12.) 


1. The present 6VA and 6VB batteries have been transferred to the 40-ampere 
life test and will be referred to in this and future correspondence as 6VA7HR 
and 6VA7HB. These batteries have been supplemented by two (2) each, type 
9-T batteries used in a magnetic inspection machine and these supplemental 
batteries will be referred to as 6VA and 6VB. 

2. Service test and data of the following batteries: 

a) 6VA battery was installed in Magnaflux machine, December 1947, new 
It showed signs of excessive corrosion on the terminals of external parts, and 
signs of mild imernal sulfation. Due to the high ampere output and low charg 
rate, this battery is considered ideal for a sulfation service test. This batter) 
is in fair condition now, and if Protecto-Charge will accomplish what is claimed, 
it should outlast in terms of life cycles, other batteries of this type. Also com- 
parable tests can be made between untreated and treated batteries. Battery 
treated July 13, 1948, specific gravity of 1.240 high, 1.230 low, open voltag: 
+ 2.2.—-2.2 temperature 75° F. External corrosion is damp, mushy, and bright 
blue in color, July 26, 1948, battery specific gravity check August 6, 1948, 1.285 
high, 1.265 low, open voltage + 2.2—2.2, temperature 86° F. External corrosion 
showed signs of drying. 

(b) 6VB, same condition <s 6VA. (Norre.—Batteries are in a parallel circuit 
Battery was treated July 20, 1948, specific gravity 1.235 low, 1.245 high, open 
voltage +2.2—2.2, temperature 75° F. pecifie-gravity check July 26, 1948, 
1.245 low, 1.255 high, temperature 75° F. Specific-gravity check, August. 5, 
v °F. After treatment, both batteries 


S 
» 


I 
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1948, 1.275 low, 1.285 high, temperature 
showed a definite increase in specific gravity 

(c) 6VC, specific-gravity check July 2, 1948, 1.275 high, 1.270 low, temperature 
85° F. Battery was completely charged by jeep’s generator charging system 
Specifie-gravity cheek July 23, 1948, 1.00 high, 1.00 low, temperature 75° F. 
Reason—loose positive cable terminals, generator relay charging rate below 10 
amperes. When the jeep was driven 25 miles per hour with lights on, ammeter 
would show a 5- to 10-ampere discharge. As this jeep is in constant night use, 
it is obvious why this battery is in a discharged state at this time. Reset relay 
to proper charging level. No bench reeharge battery. Specifie-gravity check 
August 4, 1948, 1.240 high, 1.235 low, temperature 90° F. Jeep’s charging 
system is operating properly. 

(d) 6VD, specifie-gravity check June 27, 1948, 1.285 high, 1.275 low, tem- 
perature 70° F. Specifie-gravity check July 7, 1948, 1.240 high, 1.230 low, 
temperature 60° F. Specific-gravity check July 30, 1948, 1.230 high, 1.225 low, 
temperature 70° F. It is noted this battery is losing by internal local action 
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und low rate of charge as this crane is only in use approximately 2 hours per 
80-hour week. 

e) 6VE, specific-gravity check July 8, 1948, 1.260 high, 1.250 low, tempera- 
ture 70° F.  Specific-gravity check July 14, 1948, 1.240 high, 1.230 low, tempera- 
ture 84° F. Speecifie-gravity check July 29, 1948, 1.205 high, 1.185 low, tem- 
perature 75° F. It is noted the local action on this shelf-stored battery is 
abnormal. 

f) 6VF, speeifie-gravity check July 6, 1948, 1.295 high, 1.270 low, tempera- 

ire 81° F., July 7, 1948, capacity discharge cycle. Terminal open voltage at 
start 6.4. Discharged at 330 amperes, 4.5 volts, for 5 seconds; 300 amperes, 4.7 
volts, for 30 seconds; 260 amperes, 4.40 volts, for 4 minutes; connectors hot; 240 
amperes, 4.1 volts, for 6 minutes; at end of 6 minutes electrolyte temperature 
100° F., specific gravity 1.210, battery gassing good, allowed 15 minutes to bal- 
ince eletrolyte, specific gravity 1.210 high, 1.180 low, temperature 102° F. 
Klectrolyte clear. Specific-gravity check July 15, 1948, 1.230 low, 1.240 high 
emperature 75° F. Specific-gravity cheek July 22, 1948, 1.270 low, 1.280 high, 
temperature 70° F. Negative-cell water level, low, cause, broken seal, caused 
by battery hold-down screw too tight. Resealed and watered all cells and re- 
placed battery in jeep. August 5, 1948, water level low in all cells; cause, relay 
set too high causing excessive boiling within the battery. Generator relay set to 
proper level. Specifie-gravity check August 6, 1948, 1.245 low, 1.270 high, tem- 
perature 80° F. For the remainder of this service test, the negative cell will re- 
main low in specific gravity, reason, loss of electrolyte from eracked seal. 

g) 12VA, specifie-gravity check July 2, 1948, 1.285 high, 1.280 low, tempera- 
ture 65° F. Specifie-gravity check July 6, 1948, 1.00-1.00, temperature 80° F. 
Driver of truck found ignition switch on (after 3 days’ parking) battery was dis- 
charged and would not turn over starter, motortruck had to be towed to start 
engine. After driving 21 miles with 3 stops and starts, specific gravity was 
hecked at 1.030 high, 1.000 low, temperature 80° F. Battery turned starter 
motor with ease. (Norr.—No bench charge.) Specifie-gravity check July 7, 
1948, 1.190 high, 1.180 low, temperature 70° F., truck driven 51 miles. Speeifie- 
gravity check July 8, 1948, 1.220 low, 1.225 high, temperature 68° F. Specifie- 
gravity check July 9, 1948, 1.240 high, 1.230 low, temperature 70° F. Specific- 
gravity check July 19, 1948, 1.280 high, 1.275 low, temperature 80° F. Battery 
was in very good condition. 

h) 12VB, specifie-gravity check June 30, 1948, 1.270 high, 1.240 low, tempera- 
ture 86° F. Specifie-gravity check July 9, 1948, 1.260 high, 1.235 low, tempera- 
ture 80° F. Speeific-gravity check July 21, 1948, 1.220 low, 1.240 high, tem- 
perature 100° F. Specific-gravity check 1.000 high and low (cause: water added 
before hydrometer check by service personnel). (Norr.— Due to the fact two 
2-volt batteries are connected in series to produce 24 volts for aircraft starting. 
In this case, the untreated battery tends to equalize with the treated battery, 

us, local action takes place between the two batteries. The second battery is 
ow treated. 

12VC, specific-gravity check July 9, 1948, 1.270 high, 1.260 low, tempera- 
ture 70° F. Specific-gravity check July 13, 1948, 1.255 high, 1.250 low, tem- 
erature 80° F. Specific-gravity check July 22, 1948, 1.240 high, 1.240 low, 
emperature 75° F. Specific-gravity cheek July 29, 1948, 1.250 high, 1.235 low, 
temperature 80° F. Battery in fair condition. 

)) 12VD, speeifie-gravity check July 6, 1948, 1.290 high, 1.280 low, tempera- 
ture 70° F. Specifie-gravity check July 12, 1948, 1.290 high, 1.275 low, tem- 
perature 75° F.  Specifie-gravity check July 22, 1948, 1.280 high, 1.275 low, 
temperature 75° F. Specific-gravity check July 29, 1948, 1.270 high, 1.255 low, 
temperature 75° F, Battery water added. 

k) 12VE, specific-gravity check July 7, 1948, 1.270 high, 1.260 low, tempera- 
ture 70° F. Specific-gravity check July 30, 1948, 1.240 high, 1.220 low, tem- 
perature 75° F. Driver reported battery would not start engine after 6 days’ 
dle time. Vehicle had to be pushed to start. Specifie-gravity check August 2, 
1948, 1.220 high, 1.190 low, temperature 90° F. Battery completely failed. 
Battery removed for inspection. As no other battery was available to install in 
crane, the 12VE shelf-stored battery was installed to maintain crane in operations. 
Inspection of failed battery revealed negative plates very sandy and soft. (Note: 
Plates were sandy at start of service test. Positive plates overcharged and 
cracked in several places. As noted, this condition was prevalent at the start. of 
the service test. This battery will stay in the shop for high-load capacity tests 
and high rate of charge tests, for data obtained by this type of eycling will be 
valuable in determining the physical qualities and characteristics of a battery 
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additive such as Protecto-Charge. August 5, 1948, high-capacity discharge, 
1,100 amperes, 715 volts, for 2 minutes; 800 amperes, 6.1 volts for 3 minutes; 
500 amperes, 5.1 volts for 5 minutes; 250 amperes, 3.0 volts for § minutes; at 
this time, No. 1 and 2 cell reversed, internal temperature 143° F., electrolyte 
dark brown in color, thus the shedding of the lead peroxide material of the positive 
plates is very evident. Battery excluded from service test. Battery charged to 
specific gravity of 1.260 low, 1.265 high, and electrolyte drained for replacement 
in a test battery selected for shelf storage. The failure of this battery would be 
termed “Mechanical failure.”’ 

(1) 12VF, specifie-gravity check July 8, 1948, 1.265 high, 1.260 low, temperature 
70° F. Specific-gravity check July 14, 1948, 1.250 high, 1.235 low, temperature 
82° F. Specific-gravity check July 29, 1948, 1.210 high, 1.185 low, temperature 
75° F. August 2, 1948, battery on line at 35- to 40-ampere charge rate. Off line 
at 1400 and installed in crane W—0098361 in place of 12VE. 

3. The following batteries have been added to the service test to determine 
exactly what detriment or aid battery additives have on the life term of batteries: 
2 each type 7H 6V battery which will be coded as follows: 6VA7HR and 6VA7HB. 
These batteries are subjected to the following tests: Discharge the battery for 
1 hour at 40 amperes for a total of 40 amperes, and recharge at the rate of 10 
amperes for 4 hours and 30 minutes, for a total of 45 amperes, allowing 5 ampere- 
hours for internal loss, and efficiency. Once each week (Friday) completely dis- 
charge to a terminal voltage of 1.2 and allow to set over the weekend in a discharge 
state. When the capacity of the battery on a complete capacity discharge cycle 
at the ampere rate, drops below the ampere-hours equivalent to 40 percent of the 
ampere-hours rated by the manufacturer at the 20-hour rate, the full life of the 
battery will be considered complete. It was noted after 8 cycles, the batteries 
needed a longer time on charge to allow for internal loss in efficieney, thus the 
charging time was increased to 5 hours’ time and still using 10 amperes. This 
test is conducted at room temperature 76° F. 

The following experiment is being performed in conjunction with assigned 
service test to determine a standard test procedure for storage-battery additives: 
(Use standard safety measures). 

(a) Battery selection: 

One each mechanically sound battery which has had long-term wet storage 
and the visual inspection of the positive and negative plates reveal advanced 
stages of hard white sulfation and wili not hold a normal charge more than 1 hour. 

One each mechanically sound battery which has had normal operation, but has 
been held at a half-charge state until sulfation will not allow the battery to hold a 
normal charge more than 1 hour. 

(b) Test apparatus: 

(1) Battery breakdown tester with 300-ampere continuous-discharge rheostat, 
3 individual 2.50-volt-range voltmeter and ammeter. 

(2) Charging equipment for 6 to 30 amperes. 

(3) Three hydrometers, one reserved for each cell. 

(4) Watch with second hand. 

(5) Three thermometers, O° F. to 150° F. 

(c) Test arrangements: 

(1) Connect the battery in series with the charger. 

(2) Connect the rheostat across the terminals. 

(3) Connect the ammeter in series with the battery and the rheostat. 

(4) Connect the charger to the terminals. 

(d) Pretest arrangement after proper amount of electrolyte has been added. 

(1) Fill each cell with water to the proper level. 

(2) Give battery an equalizing charge of 5 amperes for at least 8 hours, recording 
the amperes, and individual cell voltages at regular intervals. 

(3) Record open voltage and specific gravity of each cell. 

(4) Discharge the battery at 30 amperes and record the voltage of each cell at 
30-second intervals until the voltage of the highest cell has reached 1.7 volts. 

(5) Discontinue discharge and record recovery of each cell at 30-second inter- 
vals. After 20 minutes, take specific gravity of each cell. 

(6) Treat positive cell with battery additive, type 1. Treat middle cell with 
battery additive, type 2. Treat negative cell with battery additive, type 3. 

(Notre.—Most battery additives consist of sodium sulfate Na,SO, or magne- 
sium sulfate MgSO, and in some cases a catalyst magnesium oxide, such as 
Protectc-Charge, thus at this activity and for this experiment, type 1 battery 
additive will consist of 46 percent Na SO,, 54 percent MgSO,, type 2 battery 
additive will consist of 5 percent Na»SO,, 95 percent MgSQ,, and type 3 Protecto- 
Charge, which consists of Na,SQ,, MgSO, and MgO. By using three different 
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type battery additives in each battery, the detrimental or recovery effects on 
this battery, if any, may be determined.) 

(e) Test period: 

(1) Charge the battery at any rate up to 30 amperes, but maintain an internal 
temperature below 110° F., recording the time, amperage, and voltage at regular 
intervals until the hourly readings with the hydrometer indicate a full charge. 
Record open voltage and hydrometer reading. 

(2) Discharge at 300 amperes, recording voltage at end of each 30-second 
interval until voltage of highest cell reaches 1.7 volts, then continue discharge as 
jong as rate can be held at 300 amperes. Record voltage and temperature at 
]-minute intervals. 

(3) Continue discharging at 200 amperes as long as possible and record voltage 
and temperature at 1-minute intervals. 

(4) Continue discharging at 100 amperes as long as possible and record voltage 
and temperature at l-minute intervals. 

(5) Continue discharging at 50 amperes as long as possible and record voltage 
and temperature at l-minute intervals. 

(6) Discontinue discharge and record voltage recovery at 30-second intervals 
until top voltage is reached. 

(7) Repeat steps 1 to 6 four times. 

(8) Allow the completely discharged battery, step 5, to stand overnight and 
then repeat steps 2 to 6. 

(9) Repeat step 8. (Nots.—Do not charge battery.) 

(10) Charge battery as per step 1. After full charge allow battery to over- 
charge at 15 amperes for 7 days. 

(11) Discharge as per steps 2 to 6. 

(12) Disassemble battery and observe condition of plates in the three cells. 

(13) Repeat steps 1 to 12, until 1 cell fails, and record cycles. 

(14) Repeat test until second cell fails, and record cycles. 

(15) Repeat test until third cell fails, and record cycles. 

5. By using this breakdown test and the 40-ampere life-cycle test, it is believed 
“standards”’ may be set up for battery additives. 

For the commanding general: 
W. A. Wiuson, Jr., 
Captain, USAF. 
H. H. TeE.uMan, 
Colonel, USAF, Director of Maintenance. 


Note.—After a discussion with McClellan Field, it was determined that a 
number of types of battery additives were used in this test consisting of different 
mixtures of sodium and magnesium sulfate. Type 111 was one of these. In all 
cases, battery AD-X2, formerly known as Protecto-Charge, is r2ferred to in 
these reports as ‘“‘P. C.” Other types of battery additives used are shown in 
roman numerals. 


Service Tests AND Data or Proyect P-893-SC 


1. 6VA shows external corrosion around cell connectors. This corrosion is 
light blue in color and semidry. Specific gravity check August 23, 1948, 1.285 
high, 1.275 low, open voltage 2.2, 2.1, temperature 73° F. At this time, this 
battery has a specifie gravity reading approximately 10 points above the other 
untreated batteries. 

2. 6VP same condition as 6VA. Specific gravity check August 23, 1948, 1.280 
high, 1.275 low, open voltage 2.2, 2.2, temperature 73° F. 

3. 6VC battery was completely charged by the jeep’s charging system. Bat- 
tery in very good condition, dry and clean externally. Specific gravity check 
August 13, 1948, 1.270 high, 1.255 low, temperature 100° F., specific gravity 
check August 23, 1948, 1.280 high, 1.270 low, temperature 98° F. 

4. 6VD battery’s electrolyte, through internal normal action and normal dis- 
charge, had dropped in solution below 1.160 on the hydrometer, thus, a reading 
of 0 indicates specific gravity of 1.160 or less. This battery maintained a good 
ampere output of 150 to 200 amperes, with a terminal voltage of 5.6 over a period 
of 10 days with each start of the engine, which was approximately 5 per day. 
During this period the specific gravity was 0. On August 30, 1948, battery was 
removed from power crane for bench charging and inspection. The spring 
tension in the reverse current relay was set at its maximum, also the generator 
charge rate is as high as T. O.’s will allow. The onspeed of the engine is not 
sufficient to allow the charging system to operate properly. August 17, 1948, 
specific gravity 1.180 high, 1.175 low, temperature 88° F. August 30, 1948, 
specific gravity 0, temperature 84° F. Battery on bench charge August 31, 1948, 
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drawing 8 atnperes at 2.1 cell voltage. This battery will be charged to full state 
and reinstalled in power crane. 

5. 6VE specific gravity check August 23, 1948, 1.170 high, 0 low, temperature 
72° F., August 31 specific gravity 0, ternperature 93° F., open voltage 1.98, 1.99. 
1.95. The local action on this battery is abnormal. 

6. 6VF specific gravity check August 12, 1948, 1.270 high, 1.245 low, temper. 
ature 80° F. Specific gravity check August 16, 1.280 high, 1.260 low, tempera- 
ture 75° F. On August 30 specific gravity was 0-0, temperature 100° F., open 
voltage negative 1.05, center 1.62, positive 1.12, reason; lights were accidentally 
left on over the weekend. Battery was in such a discharge state that the relay 
on the horn would not click. Battery was removed from jeep for internal in- 
spection. Positive and negative plates were rich in color and very clean. Sepa- 
rators showed no signs of active material upon them. Positive plates were deep 
brown in color with spotted white-grained-appearing sulfation on approximately 
5 percent of the plate area. Active material was soft and spongy with no ap- 
parent shedding. Negative plates were medium soft and spongy, very light 
gray in color and showed very little signs of shedding. Electrolyte was clear, 
Mud deposits in the bottom of the container were approximately one-eighth inch. 
Mud was very light in color. Battery reassembled and charged at 20-ampere 
rate for 5 hours. It was noted the internal temperature ‘was between 95° F. to 
100° F. battery installed in jeep. with a specific gravity of 1.175 high, 1.165 low. 
Jeep’s charging system will continue charge. 

7. 12VA: Weapon carrier was in shop for routine 1,000-mile check. Battery 
was idle for approximately 10 days. Specific gravity check August 24, 1948, 
1.290 high, 1.270 low, temperature 67° F. Battery is in very goed condition and 
has a very good recovery rate. 

8. 12VB: Battery test cart is in constant day and night use delivering external 
power requirements for starting of aircraft removed from storage. This type of 
test cart takes considerable abuse and as a rule are continually renewing their 
batteries. To date no battery trouble has developed, nor has a bench charge 
been required. Specific gravity check August 3, 1948, 1.210 high, 1.200 low, 
temperature 90° F. 

9. 12VC: Specific gravity check August 2, 1948, 1.240 high, 1.230 low, tempera- 
ture 80° F. August 6, 1/240 high, 1.230 low, temperature 80° F. August 16, 
1.245 high, 1.235 low, temperature 65° F. August 19, 1.250 high, 1.240 low 
temperature 70° F. August 23, 1.250 high, 1.245 low, temperature 67° F. Bat- 
tery regaining loss value slowly. 

10. 12VD: Specific gravity check August 6, 1948, 1.255 high, 1.235 low, 
temperature 75° F, August 13, 1.270 high, 1.260 low, temperature 70° F. 
August 19, 1.255 high, 1.250 low, temperature 75° F. August 27, 1.270 high, 
1.255 low, temperature 72° F. Since last capacity discharge battery specific 
gravity has fluctuated considerably. Battery is in very good condition. 

11. 12VE: Discontinued from service test. 

12. 12VF: Specific gravity check August 5, 1948, 1.235 high, 1.220 low, tem- 
perature 76° F., August 17, 1.235 high, 1.210 low, temperature 86° F. August 
30, 1.225 high, 1.190 low, temperature 86° F. Vehicle has not been used to any 
great extent during the past few days. Battery has a very good starter discharge 
rate and no trouble with starting the engine cold. 

13. 6VA7HR: 40-ampere-hour life-cycle test. On the 18th cycle, full charge 
was average; specific gravity 1.280 high, 1.275 low. Average cell voltage 2.05 
After 1 hour discharge specific gravity was 1.240 high, 1.235 low, temperature 
86° F. and an average cell voltage of 1.98. At this point the weekend discharge 
was started after a continual discharge of 40 amperes for 3% hours, the terminal 
voltage was 1.79. Next 15 minutes check the negative cell had failed, voltage 
was 0.82 while positive cell voltage was 1.7. Specific gravity, 0, temperature 
99° F. From the 19th cycle to the 34th cycle the average full charge was; specific 
gravity, 1.280 high, 1.275 low, temperature 84° F., cell voltage 2.04, after the 40 
ampere-hour discharge cycles the average state of the battery was: specific 
gravity 1.240 high, 1.225 low, temperature 88° F. Second weekend discharge 
failed again after 4 hours and 15 minutes negative cell voltage again had a sharp 
decline after reaching 1.75. Battery was removed from the life cycle test for 
internal inspection. Negative cell had a factory defect of one of the positive 
grids. In one place the grid cross section was enlarged enough to cause local 
action in that cell. Positive plates were very soft and in spots mushy. Negative 
plates showed signs of shedding. Separators washed, grid repaired and battery 
was reassembled. 

From the 34th to the 42d cycle average full charge state was: specific gravity, 
1.270 high, 1.250 low, temperature 85° F., cell voltage, 2.05. After the 40- 
ampere-hour-discharge cycles the average state of the battery was: specific 
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gravity 1.245 high, 1.240 low, temperature 95°F ., cell voltage 2.0. Third weekend 
breakdown; specific gravity 1.250 high, 1.245 low, average cell voltage, 2.06, 
temperature 75° F.. Discharged for 3 hours and 40 minutes to an average cell 
voltage of 1.7, terminal voltage of 5.1, specific gravity; 0, temperature 97° F. 
[otal ampere-hour output at this time 146.5. Battery in good condition. 

i4. 6VB7HR: 40«ampere-hour life cycle test. On the b8th eycle full charge 
average was; specific gravity 1.280 high, 1.270 low, cell voltage 2.05, temperature 
35° F. After the 1-hour discharge average state of the battery was; specific 
gravity 1.255-high, 1.245 low, eell voltage 1.98; temperature 87° F. First week 

eakdown; specifie gravity 1.285 high, 1.280 low, average cell voltage 2.05, 
temperature 75° F. Discharged 4 hours to an average cell voltage 1.85, terminal 
voltage 5.55. Specifie gravity 0, temperature 96° F.. Total ampere-hour out- 
put 160. From the 18th to the 42d cycle, full charge average was; specific 
gravity 1.285 high, 1.280 low, cell voltage 2.04, temperature 85° F. After‘each 
\|-hour discharge; average state of the battery was; specific gravity 1.255 high, 
1.250: low, cell voltage 2.0, temperature 90° F. Third week breakdown; specific 
gravity 1.225 high, 1.220 low, average cell voltage 2.0, temperature 80° F. Dis- 
charged 3 hours and 4 minutes to an average cell voltage of 1.78, terminal voltage 
5.35, specific gravity 0, temperature 98° F. Total ampere-hour output 146.5. 
This battery has very good capacity and in much better condition than the 

\7HR new battery. Thus far these two batteries are maintaining a very 
good average for the 40-ampere-hour life-cycle test. 

15. The experiment being formed in conjunction with the assigned service 
test for the determination of a standard test procedure for storage battery addi- 

ves has proven very successful thus far. As the following breakdown test will 
show, only step 7 can be reached without failure of 1 or 2 cells. Proteeto-Charge 
oes, under these conditions, maintain a higher output, lower temperature, higher 
ell voltage, and longer output than the other type additives. Battery tested this 
far has been a 7H-type battery, that was in very good mechanical condition and 
vhich had sulfated out in use. 

a) Battery B-33: Battery had a cracked container, cells were removed and 
nstalled in new container, 1.270 electrolyte added, cycled twice and treated 
with; positive cell additive 54 percent MgSO,, 46 percent Na,SO,; center cell 
additive 95 percent MgSQ,, 5 percert Na,SO,; negative cell ‘‘Protecto-Charge.”’ 

veled and charged to a specific gravity of 1.280, 1.280, 1.285 respectively. 

Battery was discharged and charged with the following results: 


Aug. 12, 1945 


4+ Cell, type1 | Middle cell. type} ~ ‘ — 


Time . . . —— —| Temperature 


| 
Specifie | wry. Specific | 
gravity | Voltage | gravity 


Specific 


Voltage gravity 


Voltage 


00 amperes discharge 
1102 . 
1104 
1106 
1107 
1108 _. 
1110 
1112 
1114 
1116 
1118 
1120 
1122 

200 amperes discharged: 
1124 

)0 amperes discharge: 
1126 
1128 
1130 
1131 
1132 
1133 
1134 
1135 
1137 

0 amperes discharge 
1138 
1140 
1141 
1143 
1145 oe ah ; 1.140 | 135°, 125°, 95° 
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August 13, 1948.—The direction of the charging current inside a cell is from the 
positive plate to the negative plate; upon discharge the current is from the termina] 
of the positive (lead peroxide) plate through the galvanometer to the negative 
plate terminal, and from the negative plate to the positive plate inside the cell. 
The positive terminal of a storage battery must be connected to the positive 
terminal of the charging lines in order that this same terminal will again be 

ositive. 
< Second discharge on battery was performed as follows: 

(1) Removed the connector strap from negative No. 1 to positive No. 2. 

(2) Removed the connector strap from negative No. 3 to positiv> No. 3. 

(3) Installed the connector strap from positive No. 1 cell to negative No. 2 cell, 

(4) Installed the connector strap from positive No. 2 cell to negative No. 3 cell 

Thus No. 1 cell is now the negative external cell and No. 3 cell the positiv2 
external cell. 

At chis point No. 3 eell (first test No. 1 cell) reversed and the discharge was 
discontinued. Temperature and specific gravity taken. Electrolyte clear, no 
visual breakdown of the plates. The battery will be charged to full charge, 
No. 3 cell (No. 1 first test) inspected, connectors put back to normal position and 
if cell is still in serviceable condition, washed, drained of electrolyte with additive 
(type 1) so tests may be continued. Note: At this point type I additive may be 
termed as a failure as additives for the lead-acid storage battery. 


| 


| 
| + Cell (Protecto- Middle cell, ie 
Charge) type II Cell, type T | 


-—— SS een ————; Temperature 
: ee | : 
Specific Voltage Specific Voltage | Specific 


Voltage gravity | gravity gravity 





300-ampere discharge: 


pt ae feel fh tt pet pel 








1. 210 | 107°, 108°, 110°, 








August 20, 1948.—Charged to specific gravity of No. 1 cell 1.280, No. 2 cell 
1.285, No. 3 cell 1.300. Removed No. 1 cell for inspection, removed separators 
and washed cell and container, replaced separators. Positive plates showed rich 
brown color, negative plates soft and spongy, good condition, reassembled cell, 
added 1.285 acid. Added battery additive type III. After addition of additive 
a 300 constant ampere load was imposed on the battery. (Note: Variable re- 
sistance was not available.) Test at constant until No. 1 cell failed, constant 
until No. 2 cell failed. Constant until 30 amperes and 0.76 volt on No. 3 cell. 





BATTERY AD—-X2 


, ' } | — Cell (Protecto- 
+ Cell, type TIT || Middle cell, type 1] — Coy, Protecto 


| 
} 


ean amemmeesnein amen! Temperature 


Specific 
gravity 


ad 
ace | Specific | 
Voltage | gravity 


Specific 


Voltage | gravity 


| Voltage 


| 
ere constant dis- | 
. 230 | 80°, 85°, 79°. 


- 230 | "5 275 | | 1, 285 | 80°, 80°, 80°, 


| 
| 
| 


210 | ; .85 | 1.260 | 84°, 84°, 84°, 





89°, 89°, 88°, 
96°, 90°, 89°. 
90°, 90°. 
93°, 92°. 


95°, 94°. 


98°, 95°, 











104°, 104°, 104°, 


1210 
1212 


1220 





! Out at this point. 


August 23, 1948.—Battery was left discharged from August 20 to 0950 August 
23. Specifie gravity at start of breakdown was less than 1.160. Therefore, all 
readings will be 0. 

Battery was discharged to a terminal voltage of 1.44. This was to balance cell 
No. 1 and No. 2 to equal cell No. 3 to a low discharge state for the total battery. 

Battery charged to 20 amperes with a temperature after 3 hours of 79° F., a 
total of 644 hours internal temperature was 84° F. Battery will remain at this rate 
as long as internal temperature of 110° F. is not reached. 


38414—53——47 
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+ Cell (Protecto- 
Charge) 


| Middle call, type IT — Cell, type III 
| 


| y Temperatures 
| Specific | Specific 


! 

— 
Specific ait ee r 

Voltage gravity | Voltage | gravity 

| aa) 


gravity 


| 
Voltage 


wr 


300 ampere constant | | | | | 
discharge | j | 
0056__..__. E98 be hiked. . 67 .é 74°, 74°, 74°, 
0357 | . 
0358 
0959. 
1000 
1001... 
1002 
1003_. 
1004... 
1006 
1007 
1009 
1011 





1 Out at this point. 


August 24, 1948—20 ampere charge rate, August 23, 1700 temperature, 93° F.: 
1900 temperature, 95° F.; 2100 temperature, 95° F.; 2300 temperature, 98° F 
August 24, 0100 temperature, 84° F.; 0300 temperature, 82° F.; 0700 temperature, 
80° F.; 0900 temperature, 90° F.; 1030 temperature, 110° F.; specific gravity, 
1.300 high, 1.275 low. At the end cf the 200-ampere test the carbon pile broke, 
therefore, only the 50-ampere test could be accomplished. 

(a) At this point battery additive type III is questionable. 

(b) Battery on 20-ampere charge rate 1345. 

(c) 7-H type battery rated at 200 ampere-hours at the 20-hour rate. 


(d) Charge: Hours 


Aug. 23, 1948- “i oa 7 
Awe. 1968. . a) adhe 10% 


Total at 20 ampere rate 


(e) 17% X20=350 ampere hours input. 
(f) Discharge: 

25 minutes at 300 amperes, total 

12 minutes at 200 amperes, total - -- 

50 minutes at 50 amperes, total 


Total amperes output 





lime 


e discharge 


emperature 
let cool 


re discharge: 


discharge: 


too 
for 


| 
} 
| 
} 
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+ Cell, type III 


Voltage 


Specific 
gravity 


AD—X2 


| | Middle cell, type IT 


Voltage 


Specific 
gravity 


| 
_ 
| 


— Cell (Protecto- 
Charge) 


Voltage 


| 


| Specific 
gravity 


733 


} 
| Temperature 
| 
LL 


| 104°, 104°, 


| 


| 104°, 108°, 


} 110°, 116°, 


| 112°, 114°, 


106°, 111° 


114°, 119°, 


122°, 124°, 


111°, 111° 


118°, 117° 


123°, 115°, 


| 129°, 118° 


130°, 118°, 


131°, 119° 


132°, 120°, 


121° 


97° 


108°. 


, 111° 


115°. 


118°, 


121°, 


, 108°, 


110°, 


, 114° 


113°. 


, 111°. 


111°. 


, 111°, 


111°, 


, 113° 
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August 25, 1948.—20-ampere charge rate, August 24, 1930, until 0930 Augus; 
25, 1930, temperature, 97° F.; 2100. temperature 95° F.; 2300, temperature 
90° F.; August 25, 0100, temperature 82° F.; 0300, temperature 70° F.; 0509 


ro 


temperature 75° F.; 0700, temperature 100° F. 
(a) Charge: 

Aug. 24, 

Aug. 25, 


Total at 20-ampere rate 


(b) 14X20=280 ampere-hour input. 
(c) Discharge: 

21 minutes at 300 ampercs, total 

11 minutes at 200 amperes, total 

9 minutes at 100 amperes, total 

19 minutes at 50 amperes, total 


Total amperes output 





i 
} — Cel ~ 
— Cell, type II | Middle cell, type | — OGY, CFreyecto 





“ Temperature 
Spee | Speci | Speci 
Specific Voltage Specific pecific 


Voltage gravity | gravity | gravity 


Voltage 


300-ampere discharge: 

1245... adh 

1251 

1253 

1255 

1257 

1259 

1391 

130% 

1305 

1206 

1308 

1309 

1310 

Temperature too | 

high, 1 bour rest. | 
200-ampere discharge: 

1415... igen 

1417 

1419 

DE amnow ¢ 

a 

1496... .s<. iss 

1425 

1426. _- 
100-ampere discharge: 

1430. ..... . = 

SE tiwsnns 

1431...- 

BARB odcesen 

1433 

i eneden 

1434... 

1435 

1436 

1437 
50-amm pere 

1443... 

1444... odiewan 

BGM. cki. 

1447 

1449 

1451 

1453. 

1455 

1457 

1459 

1501 

1502 

1503 

1504 on 
Voltaze recovery: 

Open: 1508 


94°, 95°, 95°. 


100°, 104°, 105° 


106°, 111°, 111°, 


fmt eh Net al tet ft ft 
Dent am ae et Pat at fet Pt tt tft 
ek et pet ek fat ft ft tft 


119°, 116°, 114°, 


110°, 110°, 105°, 





113°, 112°, 109° 


fet a a ea ak at tt 


125°, 116°, 112°. 


135°, 122°, 114°. 





140°, 125°, 114°. 








140°, 126°, 115°. 


Dat et tt Feat Peat Patt ft ft tt 


140°, 127°, 115°. 





~ 
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26, 1948.—20-ampere charge rate 1930 August 25, 1948 until 0930 
. 1930 temperature, 98° F.; 2100 temperature, 96° F.; 2300 re. 
tur F.; August 26, 0100 temperature, 82° F.; 0300 temperature, a Fs 
0500 temperature, 76° F.; 0700 temprature, 85° E,; 0930 temperature, "98° F. 


Charge: Houre 


4% 


Total at 20-ampere rate 
14x 20= 280 ampere-hour input. 
Discharge: 
nutes at 300 amperes, total 
at 200 amperes, total 
l at 100 amperes, total 
utes at 50 amperes, total 


Total amperes output 





a — Cell (Protec 
| +08 + Cell, type III | Middle cell, type II | —— 


| Temperature 
| Specific 
| gravity 


. re | Specific " | Speci 
Aa Voltage | Voltage pecific | Voltage | pecific 


} 

| 

| gravity | gravity 
| | 


ere discharge: 


1, 295 : 295 2 . 305 | 94°, 94°, 94°. 


~ 


92°, 100°, 101°. 


Aw I-11 DW 


—nwNoo--w sb 


on 


103°, 108°, 108°. 


= 6389 


wwe 





= 


100°, 103°, 111°, 


| 
124°, 117°, 115°. 


lischarge: ; 
112°, 110°, 108°. 





. -- 118°, 115°, 110°. 
ere discharge: 


131°, 122°, 114°. 


138°, 128°, 115°, 

















August 27, 1948.—20-ampere charge rate 1930 August 26, 1948 until 0930 
August 27, 1948. 1930 temperature, 92° F.; 2300 temperature, 87° F.; August 
27 0100 temperature, 82° F.; 0300 temperature, 80° F.; 0500 temperature, 92° F.; 
0700 temperature, 94° F.; 0930 temperature, 95° F. 

a) Charge: Hours 
Aug. 25, 

Aug. 26, 
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(b) 14 X 30=280 ampere-hour input. 
(c) Discharge: 

21 minutes at 300 amperes, total 

3 minutes at 200 amperes, total 

15 minutes at 100 amperes, total 

15 minutes at 50 amperes, total 


A mperes 


Total amperes output 


| 


+ Cell, type TIL | Middle cell, type 11] ~ Cell (Protecto- 


Temperature 


| Specifie 


Specifi : . 
pecific | Vol | Voltage 


| gravity | ¥%e gravity 


Specific 
| gravity 


| Voltage 





| 
} 
| 

- -| |- 
| 


300-ampere discharge: 
1420 
PGee ons 
BE ecans 
1424 
1426 
1428 
1430 
1432 
1434 63 | 
1436 50 1.215 | 
1438 - 68 |.. | ace | . 
1441 -01 1. 190 .30 | 5 | .! 121°, 125°, 120°, 
ampere discharge } | 
1443. <..... : 14] 
1444 e p 
ampere discharge: 
1445... om 44 
Pear ikaw ~ 44 
1449__. . . ; 
1453 2 . 28 
1459 22 


BP ileal 508 Li £96 |-.2222.22.} 152°, 143°, 130° 


‘ 
! 
102°, 104°, 102°, 


105°, 109°, 109°. 


112°, 118°, 115° 


145°, 136°, 125°, 
npere discharge: 
5 18 


. 16 


160°, 148°, 135°, 





160°, 152°, 138°, 


August 30, 1948.—1. Battery left in a discharge state over the weekend. Dis- 
assembled battery for internal inspection. 

Positive or No. 1 cell showed excessive shedding of the negative plates. Posi- 
tive plates were hard but showed uniform shedding. Grids exposed and approxi- 
mately 50 percent of the active material dissolved. 

Center or No. 2 cell showed normal shedding of the positive plates. These 
plates were soft with a rich brown color. Spot sulfation but in a soft and sandy 
condcicion. 


Negative plates were soft and sandy and showed spot shedding and spot 
sulfation 

Negative or No. 3 cell. This cell was very tight in the container. Both 
positive and negative plates showed a redeposit of active material causing a 
binding action upon removal from the container. Positive plates were soft and 
deep rich brown in color. These plates were in very good condition with an 
apparent redeposit of the active material on the grids. 

Negative plates were soft and sandy spots. These plates were gray in color 
and in average condition. The redeposit on these plates had formed on the edge 
of the plate and if continued will cause local action. Battery reassembled and 
will be charged to full charge so breakdown test may be continued. 

At this time battery additiv2 type III may be considered of no value to the lead- 
acid type baitery, for excessive shedding of the plates is evident. Type II has 
no effect on the battery at this time. 

Protecto-Charge cell is still in very good condition and has very good capacity 
as the breakdown test shows. 

2. A comparable test has been set up with two cach batteries that had sulfated 
out in storage. Two each Trojan, type 2H, batteries wer: receivea that had been 
in wet storage since 1944. These batteries will be referred to as ““R” and “‘P.” 
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“R” battery was opened, separators removed and plates washed. £ulfation 
that had formed on the grid was scraped off, container washed out, new separators 
nstalled and battery reassembled. Battery was in a very bad state of sulfation. 

attery on charge August 26, 1948 drawing 8 amperes, off charge August 29 
irawing 3 amperes with an average cell voltage of 2.4, specific gravity 1.280 high, 

275 low, temperature 74° F. Battery was stored on shelf for local action check. 
August 31, 1948, specific gravity 1.275 high, 1.27u low, temperature 82° F. 

P” battery only had electrolyte added with the addition of Protecto-Charge. 
Battery on charge August 26, 1948 drawing 8 amperes, off charge August 29 
irawing 2 amperes, with an average cell voltage of 2.4, specific gravity 1.300 

h, 1.290 low, temperature 95° F. Battery was stored on shelf for local action 

eck. August 31 specific gravity 1.300 high, 1.290 low, temperature 82° F. 

[he above batteries will be subjected to the 300-, 200-, 100-, and 50-ampere 
breakdown tests to determine if battery additives are helpful in increasing the 
battery ampere-hour and life. As these batteries are identical as to condition, 

, and manufacturer, a very good comparable test between an untreated and 
a treated battery may be accomplished. 

It has been observed that this type of battery additive effects the active 
material of a lead-acid storage battery because of the fact that they alter the 
crystal growth of the lead sulfate as it is formed. This is recognized at the time 
f internal inspection of the batteries and observation of glass cells. Sulfation 
joes form but in small spots that are grainy in appearance and very white. It 
s a definite fact that this type of additive slows up the rate at which the lead 
sulfate crystals grow, also the way in which they grow, as if small crystals of salt. 
Upon inspection of the plates, the active material of the positive plates is tight 
gainst the grid and when overcharging small bubbles appear on the surface of 
active material. It is these bubbles which form at the grid of an untreated 
tery that is responsible for the shedding of the active material. These bubbles 

are fine and appear at the surface of the active material of a treated battery, it 
is this feature which prevents shedding of the active material from the grids. 
Then by the process of Electro-Phoresis the charged active material is the battery, 

id will float on the gas bubbles to the surface of the electrolyte where they fall 
ack through the electrolyte and are attracted by their respective positive or 
egative plate, thus the rebuilding of the active material is apparent. This 
phenomenon has been observed in three single cell plexiglass batteries that are 
inder observation and treated with this type battery additive. 


From: HQ, SMAMA, 201022Z, Sept. 1948, 
To: CG, AMC, Dayton, Ohio. H. H. Tellman, 
Colonel, USAF, 
Director of Maintenance, 
(SMMPF-9-102) 

tequest experiments as outlined in letter dated September 9, 1948, 
MCMMXT31-MLT, be conducted at this command. This in compliance with 
Pioneers, Inc. Request as of September 16, 1948, whereby they expressed the 
desire to have subject experiments performed at this base for the purpose of 
verification of results obtained. Letter from Pioneesr, Inc., has been forwarded 

your command requesting subject tests to be performed at this activity. 


CG, SMAMA. 


From: Wright Pat AF Base, Dayton, Ohio. Unclass. 
To: CG, SMAMA., Airmail, 
(Attention AF-901-CSD), 

MCMSXE73-9-565-1, Class 19-C. Request immediate action be taken to 
physically inspect all condemned lead storage batteries, including aircraft. Those 
batteries found to be free of broken cases, terminals, or other visual defects are 
to be held in storage pending further instructions from this headquarters. This 
action is necessary as this headquarters is exploring the possibility of returning 
such batteries to a serviceable condition through the utilization of new process. 
Upon completion of this inspection, request this Hqs be advised the total number 
of such batteries by AF stock number being held in storage. 

Copy rece’d from Supply. 

Supply Action, 29 Sept. 1948. 

Lester W. Liaat, 
Col. USAF, Chief, Equip. Sec. Auto Br. 
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HEADQUARTERS, 
SacRAMENTO AIR MATERIAL AREA, 
McClellan Air Force Base, Calif. 
Subject: Status and Information of Assigned Project P—893-SC. 
To: Commanding General, Air Material Command, Wright-Patterson Air Force 
Base, Dayton, Ohio. 
(Attention: MCMMxXC53) 


Battery service tzst data compiled over the last fifteen (15) day period, is en- 
closed for your information. 
For the Commanding General: 
H. H. TEerrman, 
Colonel, USAF, 
Director of Maintenance 
I encl: Ser. Test and Data Report. 


Service Test anp Data or Prosrect P-893-SC 


1. 6VA: External corrosion is still light blue in color and semidry. Specific 
gravity check September 1, 1948, 1.280 high, 1.265 low, open cell voltage —2.2. 
— 2.2, temperature 80° F.; September 21, 1948, 1.265 high, 1.255 low, temperature 
72° F. Battery charger was left off for two 8-hour operating periods. Battery’s 
specific gravity reading was approximately 10 to 15 points above the other un- 
treatcd batteries. 

2. 6VB: Same condition as 6VA. Specific gravity check September 1, 1938, 
1.280 high, 1.265 low, temperature 80° F.; September 21, 1.270 high, 1.260 low, 
temperature 72° F. 

3. 6VC: Battery in very good external condition, dry with no signs of corrosion. 
Specific gravity check September 20, 1948, 1.210 high, 1.205 low, temperature 
72° F. Ran Jeep’s starter motor and lights continually for 5 minutes. Starter 
motor turned sngine over very well during this period. After allowing battery 
to remain idle for 3 minutes to balance the electrolyte, the specific gravity 1.205 
high, 1.200 low, temperature 75° F. Battery is in a very good condition, although 
a little low in specific gravity. This Jeep is used at nighttime with a constant 
light drain on the battery, the davtime charge will only build about 20 poims. 

4. 6VD: Battery bench charged to full specifie gravity reading of 1.285 high, 
1.280 low, charging rate was 8 amperes. Reinstalled in crane September 8, 1948, 
with a specific gravity of 1.280 high, 1.280 low, temperature 80° F. Specific 
gravity check September 13, 1948, 1.225 high, 1.225 low, ,emperature 92° F. The 
on speed of the generator is not sufficient to allow the charging system to operate 
properly. It is reeommenden the design and type-of units used on this type of 
eran? be checked for proper operation while the crane is under normal] operation. 

5. 6VE: Specific gravity check September 21, 1948, 0, 0, 0, temperature 75° F., 
open voltage + 1.47, center, 1.97, — 1.44. 

6. 6VF: Installed in Jeep September 2, 1948, with a specific gravity of 1.175 
high, 1.165 low, temperature 80° F. September 6, 1948, jeep was put in low gear 
and starter motor used to motorize the vehicle, total time 5 minutes. Starter 
motor had very good turnover speed. Specific gravity a: the end of this tast was 
1.185 high, 1.180 low, temperature 85° F. Specific gravity check September 8, 
1948, 1.225 high, 1.200 low, temperature 76° F.; September 16, 1948. 1.285 high, 
1.280 low, temperature 75° F., jeep’s charging svstem charged this battery. 

7. 12VA: Specific gravity check September 20, 1948, 1.265 high, 1.260 low, 
temperature 74° F. Battery was capacity discharged with the following results: 





Terminal | poagee Negative Tempera- 


cell 
voltage voltage 


Time Amperes voltage 


Specific gravity at the end was 1.220 high, 1.215 low. A constant load of 300 
amperes was imposed for 10 minutes, but had dropped off to 160 amperes indi- 
cating a very poor discharge from a full charge rate. This battery should dis- 
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charge at 300 amperes for 18 to 25 minutes. Battery will be charged to full 
irge then capacity discharged again. (NoTe.—This was one of the new bat- 
ries at the start of the service test.) 

8. 12VB: Due to the fact that this test cart is in constant use day and night, 
the battery needs quite a bit of water. This is the only battery under surveil- 

ce that needs abnormal rewatering. September 2, 1948, watered all cells, no 

lings. September 20, 1948, specific gravity check 1.270 high, 1.260 low, 
temperature 76° F. Battery in very good condition. 

9. 12VC: Specific-gravity check, September 2, 1948, 1.255 high, 1.235 low, 

iperature 94° F. Battery in very good condition. 

10. 12VD: Specific-gravity check, August 31, 1948, 1.265 high, 1.255 low, tem- 
erature 76° F.; September 16, 1948, 1.250 high, 1.250 low, temperature 64° F. 
Due to the fluctuation of this battery in service, the refueler charging system 

be checked, also the battery will be inspected internally. 
12VE: Discontinued from service test. 
12VF: Specifice-gravity check September 8, 1948, 1.225 high, 1.185 low, 
perature 90° F.; September 13, 1948, 1.205 high, 1.185 low, temperature 
1° F. Battery has a very good starter discharge rate and no trouble with 
starting the engine cold. 

13. 6VA7HR: 40-ampere-hour life-cycle test. On the 43d cycle, full charge 
was 1.290, 1.285 low, temperature 95° F. From the 42d to the 58th cycle the 
average charge state of the battery was 1.290 high, 1.280 low, temperature 90° F., 
average cell voltage 2.04. After the 1l-hour discharge the average state of the 
battery was 1.245 high, 1.235 low, temperature 92° F., average cell voltage 201. 
At this point the weekend discharge was started, after a continual 40-ampere 
lischarge for 1 hour. State of the battery was 1.290 high, 1.285 low, temperature 
95° F., average cell voltage 2.04. After 4 hours and 15 minutes the average cell 
oltage was 1.7, specific gravity 0, temperature 112° F. Total ampere-hour 
output 156. From the 58th to the 70th cycle the average charge state of the 
battery was 1.275 high, 1.270 low, temperature 85° F., average cell voltage 2.04. 
After the 1-hour discharge the average state of the battery was 1.240 high, 1.230 

yw, temperature 90° F., average cell voltage 2.0. At this point the weekend dis- 
charge was started after a continual 40-ampere discharge for 1 hour. State of 
the battery was 1.160 high, below 1.160, temperature 91° F., average cell voltage 
2.05. After 3 hours and 15 minutes the average cell voltage was 1.77. Except 

» negative cell dropped to 1.20. Specific gravity below 1.160, temperatures 
105° F. Total ampere-hour output 130. Thus far this new battery is rated as 
$a ts 

14. 6VB7HB: 40-ampere-hour life-cycle test. On the 43d cycle, full charge 
was 1.290 high, 1.285 low, temperature 94° F. From the 42d to the 58th cycle 
the average charge state of the battery was 1.285 high, 1.280 low, temperature 
90° F., average cell voltage 2.06. After the 1-hour discharge the average state 
of the battery was 1.255 high, 1.250 low, temperature 93° F., average cell voltage 
2.01. At this point the weekend discharge was started, after a continual 40- 
ampere discharge for 1 hour. State of the battery was 1.290 high, 1.285 low, 
temperature 95° F., average cell voltage was 2.07. After 5 hours the average cell 
voltage was 1.7, specific gravity below 1.160, temperature 105° F. Total output 

200 ampere-hours. From the 58th to the 70th cycle, the average charge state of 
the battery was 1.270 high, 1.265 low, temperature 92° F., average cell voltage 
d After the 1-hour discharge the average state of the battery was 1.240 

1, 1.235 low, temperature 95° F., average cell voltage 1.99. At this point the 
weekend discharge was started after a continual 40-ampere discharge for 1 hour. 
State of the battery was 1.190 high, 1.170 low, temperature 105° F., average cell 
voltage 2.03. After 3 hours and 30 minutes the average cell voltage was 1.74, 
specific gravity below 1.160, temperature 102° F. Total output 140 ampere- 
hours. Thus far this battery has maintained a very good average for the 
40- Smnee: hour life-cycle test. 

15. Thus far on the additive breakdown test, Protecto-Charge, now known as 
AD-X2, is the only additive that will go beyond step 7 as outlined. Battery B—33 
was discharged and charged with the following results: Battery was charged to 
full charge September 3, 1948. Battery was left over the weekend in a charge 
state; September 6, 1948, center cell was discharged by its internal local action. 
This cell was put on charge for 36 hours, drawing 5 amperes and full charge was 
1.175. It was allowed to remain idle for 24 hours and again internal local action 
discharged the cell. Cell was removed for internal inspection. The positive 
plates were soft and rich brown in color with no apparent signs of shedding. 
Negative plates were very grainy, with the active material separated from the 





740 


grid. 
the active material had shed 
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Negative plates showed a complete breakdown. 


away from the grid. 


Twenty-fi 


ve percent of 


At this point battery additive 


type 11 (95 percent MgSO,, 5 percent NaSQ,) is considered of no value to the 


lead-acid type battery. 


Cell was removed from the battery and a bus bar jumper 


installed between the positive cell and the negative cell, the test continued with 
Battery left in a full state of charge September 6 to 
September 17, 1948, for the purpose of determining the rate of local action on the 


only No. 1 and No. 3 cells. 


2 remaining cells. 
results: 


Time > - 


| Specific 


1038 3 | 
1039 36) 
1040 
1042 
1044 
1046 
1049 
1051 
1053 
1055 
1057 
1059 
1101 
1103 
1105 
1109 
1112 
1114 
1116 
1117 
1120 
1121 
1127_. 
1129 


16 


The comparable tests 


me 
| + ( 


Ampere | 


| 
}------ 


type III | Middle cell 


. | Specific 
ts } . 
| Voltage | gravity 


gravity 


1. 285 | 








— Cell (Protecto- 


Charge) 


y 8 i 
Voltage te 


| 
86 
&9 
90 
. 89 
. 89 
&8 
87 
86 
85 
R4 
&3 
82 
81 
80 | 
78 | 
Oe domes 
85 | 
84 
. 83 
83 
87 
82 
76 


74 


St feck ek ede ft at ett kh ph fh had ft fh ft tft 





Battery discharged September 17, 1948, with the following 


Temperatures 


78°, 81°. 


82°, 34°. 


86°, 85°. 





on the two Trojan, type 2H, batteries is as follows: 


Yell 


Middle cell 


i | 
ote | 
Voltage | © 


Specific 
gravity 


250 | 





Cell 


. | Specific 
ee | gravity 
| 

h. 


(a) ‘‘R” battery, discharged September 3, 1948, with the following results: 


Temperatures 


84°, 82°, 82°. 
| 91°, 90°, 97°. 
102°, 92°, 101°. 


108°, 102°, 116°. 





110°, 116°, 120°. 





BATTERY AD-X2 741 


Battery on charge September 3, 1948, water added. Specifie gravity 1.190, 
1,220, 1.240, off charg: September 9, drawing 3 amperes, average cell voltage 
—2.4, —2.4, specific gravity 1.295 high, 1.290 low, temperature 75° F. Charg- 
ing time, 50 hours. 


Battery discharged September 10, 1948, with the following results: 


Middle cell — Cell 


Time ] 


itl leas on 
+ Cell 


Ampere Temperatures 


Voltage 


Specific 
gravity 


Voltage | 


Specific 7 ws 
gravity | Voltage 


i 
| 
| 
i 
| 


Specific 
gravity 


1039 
1040 
1041 
1042 | 
1043 
1044 
1047 
1048 
1049 
1051 
1053 
1055 
1057 
1058 
1059 | 


63 1. 280 6 1 

60 |... 5 
53 1. 

. 43 

. 52 


- 275 


80°, 80°, 80°. 


85°, 84°, 86°. 
| 91°, 91°, 100°. 
| 96°, 100°, 115°, 


106°, 109°, 120°. 




















112°, 115°, 123°, 


After capacity test negative cell was removed for internal inspection. 
plates dark gray with white sulfation, plates were very hard. 
dark brown in color with spot sulfation. 
Separators were in very good condition. Negative cell was replaced but not 
connected to the battery. Thus, only the positive and the center cells are in use. 
This battery will continue the breakdown test with two cells. Battery left in a 
full state of charge from September 13, 1948, to September 17, 1948, for the 
purpose of determining the rate of local action on the two remaining cells. Bat- 
tery discharged September 17, 1948, with the following results: 


Negative 
: Positive plates, 
Grids were broken in several places. 


+ Cell — Cell 


Time | | | | 


| | 
T>ltaga | Specific y wn | Specific | a 
Voltage gravity Voltage gravity | Voltage 


Middle cell 


| Temperatures 
Specific | 
gravity 


| 


1. 300 


eet fee eet ek et ee pet ett 


eke et et ee et feet pet et tt ett tet et 


| 102°, 101°. 





105°, 104°, 


~.| 110°, 111°. 
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(b) “P” battery discharged September 3, 1948, with the following results: 


Middle cell — Cell 


+ Cell 


Ampere , | 
| Specific | 
gravity | 
| 
| 
| 
| 


u Temperatures 
Specific 
gravity 


Specific 


Voltage gravity 


ge 


Voltage 


! $5 l. . 80°, 80°, 80°, 
1.34 "270 | L. - 260 | 90°, 87°, 87°, 
1.20 : 


50 | 
° i 
15 
65 
10 
14 
92 7 -70 | ; pane od 
06 2 5 é 

1108 1, 04 
1109 95 ee : 4 
1110 .90 . 245 .34 | . 238 Q .% 109°, 112°, 120°, 
111 .&4 : 
1113 70 
1114 58 aad : 7 4 
1115 48 . 235 | ‘ _ . 110°, 115°, 123% 

















Battery on charge September 3, 1948, specific gravity, 1.190, 1.215, 1.185, 
off charge September 9, 1948, drawing 3 amperes, average cell voltage —2.5, 
— 2.5; specific gravity, 1.290 high, 1.280 low; temperature, 74° F.; charging time, 
50 hours. Battery discharged September 10, 1948, with the following results: 





+ Cell Middle cell — Cell 
Ampere | Pitas Temperatures 
| Specific 


Specific | vonage | Specific 
Voltage gravity 


| Voltage gravity gravity Voltage 


0956 | 1.51 . 60 
0957 | 1. 40 |_. . | en 
0958 | 1. 25 if . 46 | 
0959 SOUS Ehosaisoos an ten 
1000 B36 facacsiena . 58 
1001 -70 . 255 .42 
1002 owe lke | 5 
1004 - 96 sane tien ° 
1006 | . 83 | wf ; 2 .16 . 225 | 106°, 96°, 105° 
1007 - 82 
1008 84 | < - . 
1009 1. 04 | . 235 : . 22% ‘a 110°, 105°, 112°. 
1011 - 04 ‘ 
1013 | oTn lawnliitiinn oo! . 3 bdo on i 

1014 - 81 - 225 . i . 5 . 115°, 114°, 119°. 
1016 |} 74 |.. 56 

1017 gee Picstasaes é ns diaibtendiineiid . iene 
1018 . 56 215 | . . 208 46 5 115°, 118°, 123°. 
1020 | - 50 |. htbvown : 

1021 | 42 ° 3: eas 
1022 | 35 . 46 ; of ; 120°, 123°, 126°. 
1024 24 4 
1025 22 46 : -16 | 


76°, 76°, 76°. 


es 


86°, 84°, 86°. 


Conf. 
oN aS 


95°, 90°, 92°. 


bt ft tt et tt et 

















1026 . 20 . 200 | ’ ; ‘ 1. 185 | 122°, 126°, 128°. 








Due to the fact that ““R” battery’s negative cell is no longer in use, the negative 
cell of this battery will be cut out of service so the comparable test may continue 
under similar conditions. Battery left in a full state of charge from September 13, 
1948, to September 17, 1948, for the purpose of determining the rate of local action 
of the two cells. Battery discharged September 17, 1948, with the following 
results: 
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+ Cell Middle cell | — Cell 
| ] (ae Temperatures 
| Specific Trltaca | Specific ai Specific 

gravity Voltage gravity Voltage gravity 


Ampere 


Voltage 


| 
presen trsertiie 

| 
rar sag 
| 


1525 
1527 
1529 
1532 | 
1534 | 
1536 | 
1538 | 
1539 | 
1541 d J ‘ wemntits - 
1543 | »1 .& 2 130°, 115°. 
i 





125°, 110°. 

















It is noted “P” battery has a higher output at this time and in much 
better condition than the “R” battery. Thus far “R” battery’s negative cell 
failed. 

17. Inasmuch as the next 15-day period will terminate assigned project 
P-893-SC the following is recommended: 

1) The present 6VA, 6VB, 6VC, 6VD, 6VF, 12VA, 12VB, 12VC, 12VD, and 
12VF batteries remain under the conditions outlined in basic corresponde nee for 
a period of 1 year and once each 30-day period a report of general condition of 

» batteries forwarded your command. 

b) Select 3 each 6-volt batteries and 3 each 12-volt batteries to be subjected 
to the following: 

1) Remove the battery from dry storage. 

2) Add proper electrolyte for specific battery. 

Treat with Protecto-Charge. 

Twice charge and discharge battery at the specified battery rate. | 

Store at room temperature for a period of 1 year, noting condition of 
battery each 30-day period. 

6) At the end of 1 year open battery and inspect for general condition. 

7) Charge the battery once and allow it to remain idle until a specific gravity 
of 1.200 is reached, noting the time element and the rate of local action. At 
this point discharge the battery at 70 percent of its rated capacity until a cell 
voltage of 1.5 is reached. 

8) Recharge the battery and allow it to remain idle for 3 months. Repeat 
step 7 until battery is no longer of use. The above will determine if batteries 
treated with a battery additive could be stored wet. 

(c) The 40 ampere-hour life cycle test be continued; also, authorization for 2 
each 12-volt batteries and 2 each t-volt batteries be subjected to the same tests. 

(d) The experiments conducted for the determination of a standard test pro- 
cedure for storage battery additives be continued until such time that a positive 
test is determined. 

e) The comparable test, between new wet stored batteries that have sulfated 
out in storage, be continued with the addition of 4 each 6-volt batteries and 4 each 
12-volt batteries. 

') Authorize this command to treat all automotive-type batteries in active 
use with Protecto-Charge. Once every 30 days spot check for general condition 
and general battery troubles that the layman experiences in the field. Subject 
2 each 6-volt batteries and 2 each 12-volt batteries to a 200-ampere load until 
an average cell voltage of 1.5 is reached, then spot check the batteries for the rate 
ot recovery. 

g) War Department Technical Manual TM-—9~-2857 be revised. 

Thus far battery additive AD—X2, with the trade name ‘‘Protecto-Charge,”’ 
has proven there is a very definite effect of added salts on the physical properties 
of lead sulfate, as it is precipitated in the storage cell. This process involves the 
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addition of a powder mixture, of anhydrous sodium sulfate and a slightly basic 
nearly anhydrous, magnesium sulfate with the effect of a catalyst, magnesium 
oxide, to the water while it is filled with the standard sulfuric acid electrolyte 
This mixture must be added to the battery at once, if not the catalvst will go out 
of solution. The results are quite different from that when equivalent amounts 
of sodium sulfate and epsom salts are used. The active material remains tight 
to the grid in a soft condition and there is little shedding of the active material 
that there is an apparent decrease in the amount of battery mud. The tightness 
of the active material to the grid results in less gassing on charging, very small 
bubbles distributed on the surface of the plates, rather than at the location of 


the grids. This feature is advantageous to the lead-acid battery. The above 
recommendations are made with this in view. 


MCMMXT3/MLt/bls 
29 September 1948 
Subject: Sacramento Air Material Area Teletype No. SMMPF-9-102 Relative 
to Battery Protecto-Charge Tests. 
To: CoMMANDING GENERAL, SACRAMENTO AIR MaTertat AREA, McClellan Air 
Base, Sacramento, Calif. 
(Attn: SMM.) 


1. In reply to subject teletype, authority is granted to conduct test as requested 
It is suggested that a comparison test be conducted using a like number of bat- 
teries of the types being tested but without Protecto-Charge treatment. Copies 
of appropriate battery specifications are being enclosed for use as a guide in 
accomplishing tests. 

2. It is requested that this Headquarters be advised, Attn: MCMMXT3]1, 
relative to test conclusions. 

By command of General McNarney: 


MCMMXT31 


JamMEs L. JACKSON, 
Colonel, USAF, Chief, Maintenance Technical Section, Maintenance 
Division, 


3 Incls. 
1—Spec No, AN-—B-24 
2—Spee No. AN-—B-25 
3—Spec No. 32587 


HEADQUARTERS, 
SACRAMENTO AIR MATERIAL AREA, 
McClellan Air Force Base, Calif. 
Subject: Status and Information of Assigned Project P—893-SC. ; 
To: ComMMANDING GENPRAL, ArR Marertat Commanp, Wright-Patterson Air 
Force Base, Dayton, Ohio. 
(Attention: MCMMXC53.) 
Battery service test data compiled over the last twenty-five (25) day period, 
is enclosed for your information. 
For the commanding general. 


H. H. TEeE.LMAn, 


Colonel, USAF, Director of Maintenance. 
1 Incl., Ser. Test and Data Report. 


Service Test AND Data or Prosect P-893-SC 


1. 6VA: External corrosion is still light blue color and semidry, the corrosion 
area has not increased in size. Specific gravity check September 30, 1948, 1.300 
high, 1.285 low, temperature 74° F.; October 11, 1948, 1.265 high, 1.260 low, tem 
perature 72° F.; October 18, 1948, 1.300 high, 1.285 low, temperature 74° F. This 
battery’s specific gravity reading is approximately 15 points above the other un- 
treated batteries, 5 points are caused by the addition of the battery additive. _ 

2. 6VB: Same condition as 6VA, specific gravity check September 30, 1948, 
1.290 high, 1.285 low, temperature 74° F.; October 11, 1948, 1.270 high, 1.260 
low, temperature 72° F.; October 18, 1948, 1.280 high, 1.275 low, temperature 
80° F. 

3. 6VC: During the month of September, jeep was in repair shop for overhaul 
October 11, 1948, specific gravity check + 1.230, center 1.220, —1.230, tempera- 


eure 
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cure 65° F. Battery was removed from jeep and subjected to the following: Dis- 
charged at 300 amperes, fixed resistor method to 200 amperes in 3% minutes, cell 
voltage at this time was +1.52, center 0.02, —1.24, temperature +79° F., center 
31° F., —76° F. Positive cell was opened for internal inspection, positive plates 
were rich brown in color, the PbO, (active material) was medium soft and tight 

» the grid. Negative plates showed some signs of shedding, but by the proce "SS 

to electrophoresis had redeposited in a very spongy state with a medium sanc ly 
lition. One negative and one positive plate was removed from the positive 
( for inspection and washing. The PhO, was in very good condition, soft but 
very tight to the grid. The grid was passing all the required current the active 
naterial could produce. Negative plate was soft and grain spongy on the surface, 
washing revealed the Pb was soft, spongy, and very tight to the grid. The 

{ bars were medium hard and ve ry clean in color. Although the Pb was not 
as tight to the grid as the PbO,. Battery was reassembled with the removed posi- 
ive and negative plates left out, battery installed in jeep. Starter motor turned 

gine over very well. Jeep’s charging system was charging 35 amperes at approx- 
mately 2,000 r. p. m. of the engine. This battery is in fair condition, 

4. 6VD: Specific gravity check September 28, 1948, 1.230 high, 1.225 low, tem- 
perature 65° F. Battery was removed from the crane for internal inspection. 
Negative plates were dark gray in color, with no signs of shedding, the active 
material was tight to the grid and in a soft spongy condition. Positive plates 
were dark brown in color with no apparent shedding. This battery is in very 
good condition, very little mud in the bottom of the container. Battery was 
reassembled and reinstalled in crane for continued service. Although this battery 
has low specific gravity readings, no trouble has been reported. Specific gravity 
heck October 18, 1948, 1.200 high, 1.190 low, temperature 55° F. 

5. 6VE: Condition check October 18, 1948, temperature 73° F., open cell volt- 
age + 1.56, center 1.94, —1.36. Battery shows no signs of external corrosion. 

6. 6VF: Specific gravity check October 12, 1948, was below 1.160, thus only 
temperature of 65° could be recorded, Negative cell was opened for internal 
inspection and revealed the following: Negative plates light gray in color, the 
active material had no apparent signs of shedding and was tight to the grid. 
Positive plates did show shedding, the active material was rich brown in color 
medium soft, resilient, and in firm contact with the grid. Battery reassembled 
and installed in jeep, starter motor had very good turnover speed. 

7. 12VA: Specific gravity check September 28, 1948, 1.270 high, 1.260 low, 
temperature 65° F. Battery was removed from vehicle for internal inspection 
of the plates. Negative plates were in very good condition, medium light gray 
in color, resilient and in firm contact with the grid, with no apparent signs of 
shedding. Positive plates were soft, rich deep brown in color, and the active 
material was tight to the grid. No battery mud in the bottom of the container, 
Battery was reassembled and a fixed resistance of 300 amperes was imposed on 
the battery and in 15 minutes the lead had dropped to 180 amperes. The dis- 
charge was as follows: 


Terminal Specific Tempera- 
voltage gravity ture 

. 260 | 65° F, 

. 250 | 66° F, 

. 240 | 70° F. 

. 235 | 70° F. 


Although this battery only has a fair discharge rate it stands up very well in 
service. ‘The battery was reinstalled in vehicle without bench charging. The 
starter motor had very good turnover speed. Charging rate of the charging 
system was 35 amperes. 

8. 12VB: Specitic-gravity check October 12, 1948, 1.265 high, 1.220 low, 
temperature 65° F. A fixed load of 375 amperes was imposed that dropped off to 
300 amperes in 1 minute, the negative-cell voltage was 1.62, positive-cell voltage 
1.00. Due to the fact that these were the high and low cells, they were removed 
for internal inspection. Positive and negative plates are shedding and a very 
sandy condition is prevalent. Two separators were missing in the negative cell; 
these were reinstalled and the battery reassembled for continued use. This 
battery is in very poor condition but will take and hold a charge. 

9. 12VC: No check on this battery since September 2, 1948; no reported trouble, 
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10. 12VD: Specific- -gravity check September 16, 1948, 1.250 high, 1.240 low, 
temperature 64° F,; September 24, 1948, 1.275 high, 1.250 iow, temperature 65° F,: 
September 29, 1948, 1,280 high, 1.200 low, temperature 70° F, Battery removed 
for internal inspection. Constant load of 300 amperes was imposed for 1 minute 
and the positive-cell voltage was 0.08. Battery reinstalled in vehicle for con- 
tinued use, Starter motor had very good turnover speed, 

11. 12VE: Discontinued from service test. 

12. 12VF: Specifie-gravity check September 22, 1948, 1.225 high, 1.200 low, 
temperature 70° F.; October 12, 1948, 1.250 high, 1.210 low, temperature 86° F, 
Battery was removed from vehicle for internal inspection. Imposed & constant 
load of 300 amperes for one-half minute, No. 5 cell voltage was 1.72, No. 1 and 
No, 4 cells reversed, one negative and one positive plate was remov ed from No, 5 
cell. Negative plate light gray in color, the active material was resilient and in 
firm contact with the grid. Positive plate was rich brown in color, soft, and the 
active materia] tight to the grid. Battery reassembled and installed in vehicle, 
Starter motor had very good turnover speed. Specific-gravity checked October 
18, 1948, 1.215 high, 1.190 low, temperature 66° F. Battery in fair condition. 

13. 6VA7HR: 40-ampere-hour life-cycle test. On the 7ist cycle, full charge 
state was 1.285 high, 1.255 low, temperature 104° F, From the 71st cycle to the 
85th cycle the average charge state of the battery was: 1.280 high, 1.270 low, 
aren gar yay: 80° F., cell voltage 2.05. After the l-hour discharge, the average 
state of the battery was: specific gravity 1.245 high, 1.230 low, temperature 85° F, 
cell voltage 1.98. At this point the weekend discharge was started, after a con- 
tinual 40- ampere discharge for 1 hour. State of the battery was: specific gravity 
1.285 high, 1.275 low, temperature 80° F., cell voltage 2.06. After 3 hours and 40 
minutes, cell voltage was 1.7, temperature 83° F. Total ampere-hour output 
146.6. From the 86th to the 125th cycle the average state of the battery was: 
specific gravity 1.295 high, 1.290 low, temperature 78° F., cell voltage 2.05. 
After the 1-hour discharge the average state of the battery was: specific gravity 
1.260 bigh, 1.255 low, temperature 82° F., cell voltage 2.00. At this point the 
weekend discharge was started. (Nore.—Two weekend discharges of total ampere- 
hour output of 136 and 138 included) after - continual 40-ampere discharge for 
1 hour. State of the battery was 1.280 high, 1.270 low, temperature 100° F., cell 
voltage 2.04. After 3 hours and 28 minutes the av erage cell voltage was 1.7, 
temperature 95° F. Total ampere-hour output 138.7. Thus far this new battery 
is fair. 

14. 6VB7HB: 40-ampere-hour life-cycle test. On the 71st cvele, full charge 
state was: Specific gravity 1.285 high, 1.280 low, temperature 79° F. From the 
71st to the 85th cycle the average charge state of the battery was: Specific gravity 
1.280 high, 1.270 low, temperature 75° F., cell voltage 2.05. After the 1-hour 
discharge the average state of the battery was: Specific gravity 1.255 high, 1.240 
low, temperature 80° F., cell voltage 1.99. At this point the weekend discharge 
was started, aftef a continual 40-ampere discharge for 1 hour. State of the 
battery was: Specific gravity, 1.280 high, 1.270 low, temperature 79° F., celk 
voltage 2.04. After 3 hours and 58 minutes, cell voltage was 1.72 temperature 
82° F. Total ampere-hour output 158.7. From the 86th to the 125th cycle the 
average state of the battery was: Specific gravity 1.295 high, 1.290 low, tempera- 
ture 85° F., cell voltage 2.05. After the 1-hour discharge the ave rage state of the 
battery was: Specific gravity 1.255 high, 1.250 low, temperature 74° F., cell 
voltage 1.99. At this point the weekend discharge ‘was started (Nore.—Two 
weekend discharges of total ampere-hour output of 143.4 and 146.7 included), 
after a continual 40-ampere discharge for 1 hour. State of the battery was: 
Specific gravity 1.280 high, 1.275 low, temperature 100° F., cell voltage 2.03. 
After 3 hours and 58 minutes the average cell voltage was 1.73, temperature 95° F. 
Total ampere-hour output 158.7. Thus far this battery has maintained a very 
good average for the 40-ampere-hour life-cycle test. 
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15. Additive standard test: This test as outlined has only been carried to step 7. 
4D-X2 will go beyond step 7, but as yet additives compounded at this command 
will break down at step 7. Type 7H battery No. B-33, on charge September 20, 
1948, for 50 hours drawing 3 amperes. Full charge, cell voltage +2.5, —2.4, 
specific gravity +1.275, —1.290, temperature 72° F. Battery was discharged 
September 23, 1948, with the following results: 


+Cell,typeIII | Middle cell ae 


eo IPSs teen —| Temperature 





Specific | Voltage Specific | Specific 
, oltage | | 
|} gravity gravity | gravity 
1, 275 |.. 





tet et ft tet et fet et tet fet tet ttt 
: . A 


~ 


1343 

ta] ampere- 
hour output, 
143.8. 
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Battery on charge September 23, 1948, for 40 hours drawing 4 amperes, Ful] 
charge state was, cell voltage +2.6, —2.5; temperature, 64° F; specific gravity 
+1.275, —1.285. Battery was discharged September 28, 1948, with the following 
results: } 





Specific | y | 
0. re 
gravity Voltag 
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100 | 

&5 

60 } 

60 | 

OG. ni | 
| 


| 
|--<<- 
| 
| 


__.| 118°, 94°, 


Pre pret et pet pet et tft fh pat ft ft ttf fh fh ff hh fh fh ht tO) 


50 | | 120°, 95°, 
Total ampere- | 
hour output, | | 
138.83. | 





Battery on charge September 28, 1948, for 40 hours drawing 5 amperes. Full 
charge state was, cell voltage, +2.6, —2.5; temperature, 82° F.; specific gravity, 
+1.290, —1.300. Battery stored 5 days for local action check. Battery dis- 
charged October 6,°1948, with the following results: 


Middle cell 


(Protecto-charge) 


| 
+Cell, type IIT —Cell | 


| 
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gravity | gravity | | gravity 
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in = 
Ampere | Time oe TE Temperature 
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16. The comparable tests on the two Trojan type 2-H batteries: 

(a) “‘R” battery on charge September 20, 1948, for 40 hours drawing 5 amperes. 
ill charge state was, cell voltage, +2.5, —2.5; temperature, 73° F.; specific 
ravity, +1.290, —1.285. Discharged September 23, 1948, with the following 

ilts: 


Middle cell | — Cell 


Specific 
gravity 


| Specific | .. 
Voltage | aaae Voltage 


| 


FOB Fcc 


| 
} 
| 
| 
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40 ecce 

Total ampere- 

hour output 
2.6. 





“R”’ battery on charge September 23, 1948 for 20 hours drawing 5 amperes. 
Full charge state was: cell voltage +2.4, —2.4, temperature 82° F, specific 
gravity + 1.300, —1.290. Battery allowed to remain over the weekend in a full 
state of charge to check the local action. Syecific gravity check September 28, 
1948, + 1.295, —1.290, temperature 75°. ‘‘R’’ battery on charge September 28, 
1948 drawing 5 amperes, off charge October 1, 1948. Full charge state was: 
cell voltage +2.3, —2.2, temperature 81° F., specific gravity, + 1.295, — 1.290. 
Battery was stored 5 days for local action check. After 5 days, local action had 
dropped the specific gravity to +1.245, —1.240. Thus, the battery’s internal 
discharge is very high and indicates mechanical trouble. Battery was discharged 
October 6, 1948 with the following results: 


Middle cell — Cell 


Time | hadeed Teche = ‘| ~ | Temperatures 
Voltage | Specie | voltage | Specific 


Open 


..| 70°, 70°. 
200 | 


KO “ oe 

Total] ampere- 
hour output, 
11.36. 











After the discharge, the cells were removed for.internal inspection and revealed 
the positive plates had cracked completely across the horizontal bars midway up 
the plates. They were very dark brown in color and the active material very 
hard with cracked imperfections at each grid intersection. ‘The negative plates 
were dark gray in color and very hard with surface cracks showing separation 
at the grid. Battery condemned and excluded from service test. ‘this battery 
was a typical wet stored battery which had sulfated out in storage. ‘The battery 
was processed through the shop in accordance with T. M.’s and ‘1’. O.’s, but failed 
to respond under normal battery processing and tests. ‘Thus, with batteries such 
as this one, an additive of the proper type is advantageous to use as the results of 
the comparable “P’”’ battery will show. 
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(b) “P” battery on charge September 20, 1948, for 40 hours drawing 5 amperes, 
Full charge state was: cell voltage +2.5, —2.5, temperature 95° F., specific 


gravity +1.300, —1.300. 


results: 


+ Cell 
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Open 1. 300 

200. . D Nate wienes 
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“Pp” battery on charge September 
cell voltage, 


Full charge state 
gravity, 1.295, 


was: 
1.290. 


state of charge to check for local action. 
1.290, — 1.285; temperature, 78° F. 


1948, 
28, 1948, off charge October 1, 1948. 
2.5; temperature, 80° F.; 


5 days to check rate of local action. 
1.290, 


dropped the specific gravity to 


battery’s rate of local action is normal. 


with the following results: 
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sattery allowed to remain over the weekend in a full 
Specific gravity check September 28, 
“P” battery on charge September 
Full state of charge was: cell voltage, +-?.4, 


specific 


Battery was stored 
After 5 days the internal discharge had 


-1.275, temperature 69° F 
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Due to the fact that ‘“R” battery failed, this battery’s negative cell will be 

activated and the battery continued in the service test. In the case of this 
battery, the battery additive did have a very definite effect on the physical 
properties of the lead sulfate. 
- 17. Inasmuch as the 120-day service test as outlined in assigned project 
-893-SC is completed, it is requested this project number remain open until 
ich & oe all recommended service tests, both automotive and aircraft, are 
ompleted, 


HEADQUARTERS, 
SACRAMENTO ArR MATERIAL AREA, 
McClellan Air Force Base, Calif. 
Subject: Status and Information of Assignment Project P-893~-SC. 
To: Commanding General, Air Material Command, Wright-Patterson Air Force 
Base, Dayton, Vhio. 
(Attention: MCMMXC53.) 


Battery service test data compiled over the last forty (40) day period, is 
enclosed for your information. 
For the Commanding General: 
H. H. TELuMAN, 
Colonel, USAF, Director of Maintenance. 
I Incl., Ser. Test & Data Rep. 


Service List anp Data Report or Prosect P-893-SC 


1. 6VA: External corrosion is still light blue in color and semidry, the corrosion 
area has not increased in size. Specific gravity check November 10, 1948, 1.305 
high, 1.295 low; temperature, 72° F.; November 19, 1948, 1.310 high, 1.300 low; 
temperature, 72° F. The gravity reading on this battery is approximately 17 
points above the untreated batteries. The untreated batteries have external 
corrosion which is light blue in color and very damp. 

2. 6VB: Same condition as 6VA. Specific gravity check November 10, 1948, 
1.300 all cells; temperature 72° F.; November 19, 1948, 1.305 high, 1.300 low; 
temperature, 72° F. It is interesting to note the 6VA and 6VB batteries now are 
above the 1.300 mark in gravity reading which indicates the PbS0O4 is converting 
back to Pb and PbO2, thus the higher gravity readings. The amount of additive 
added will increase the gravity reading about 5 points. 

3. 6VC: Battery has a very good capacity as demonstrated by the low gravity 
readings that are now prevalent, 1.200 to 1.240. This battery as yet shows no 
sign of breakdown. November 26, 1948, specific gravity 1.220 high, 1.210 low; 
temperature, 67° F. 

4. 6VD: No field trouble has been reported as of this date, although battery 
has low gravity readings it still delivers the required imposed load to turn the 
starter motor over at a very good turnover speed. 

October 25, 1948, specific gravity 1.175 high, 1.170 low; temperature, 
6° F. 

November 2, 1948, specific gravity 1.190 high, 1.185 low; temperature, 
58° F. 

YY ren 8, 1948, specific gravity 1.195 high, 1.180 low; temperature, 
68° F. 

_vovember 26, 1948, specific gravity 1.220 high, 1.200 low; temperature, 
65° F, 

5. 6VE: November 29, 1948, battery removed from shelf storage and negative 
to center cell strap was removed, thus the negative cell can be charged without 
affecting the other two cells. Negative cell was placed on charge November 29, 
1948, at 1300, drawing 5 amperes. November 30, 1948, time 1300, specific 
gravity 1.215, charging voltge 2.32, temperature 76° F., drawing 5 amperes. 
December 1, 1948, time 1500, specific gravity 1.240, charging voltage 2.40, 
temperature 78° F., drawing 5 amperes. December 2, 1948, time 1300, specific 
gravity 1.265, charging voltage 2.40, temperature 78° F., drawing 5 amperes. 
December 3, 1948, time 0930, specific gravity 1.275, charging voltage 2.40, 
temperature 65° F., drawing 4 amperes. 

(a) At this time the cell has been in storage for a period of 6 months and it 
received its charge at a very good rate. The battery will set idle for 3 days fora 
check of location action, then discharged at 20 amperes. 
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(6) December 6, 1948, open-cell voltage + 1.42, center 1.46, negative (note 
charge of this cell). Specific gravity 1.265, temperature 50° F., open voltage 
2.08. This cell shows no sign of internal local action. Battery was discharged 
with the following results: 


[Specific gravity at start 1.265; temperature, 50° F.) 
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Specific gravity at end of test, 1.180; temperature, 62° F. 


(c) In view of the above results and the condition the battery was in at the start 
of the service test, lead-acid batteries that have been treated may be stored for a 
period of 6 months with no detrimental effects. Sulfation in this case has had no 
effect on the cell as the above charge data revealed the cell did take and hold a 
charge. The capacity output of this cell is excellent. 

(d) Negative cell opened for internal inspection, positive plates were deep rich 
brown in color with the active matetial soft and tight to the grid, the grid was soft 
and very clean. Positive grid bar was clean of chip sulfation that forms on the 
grid bar. The active material in the negative plates was medium gray in color, 
tight to the grid. Grid and grid bar was very clean and showed no signs of sulfa- 
tion. 

(e) The center cell will be activated at the end of the 9-month period to check 
what effects sulfation has on a treated battery stored for 9 months. Also, at the 
end of the 12-month period. 

(f) Batteries normally stored for 90 days then recharged may now be treated 
and stored for a longer period for sulfation has no effects on a battery in storage. 
This in itself will save many man-hours that are involved in the transportation 
of the batteries from supply to maintenance and back to supply. 

6. 6VF: Battery installed in this Jeep has had a very violent service test as 

past records will bear out. At present, battery is in very good condition as to 
trouble-free service. Specific gravity check: October 28, 1948, 1.250 high, 1.250 
low, temperature 72° F.; November 9, 1948, specific gravity, 1.250 high, 1.230 low, 
temperature 70° F.; November 29, 1948, specific gravity, 1.260 high, 1.245 low, 
temperature 67° F. 
7. 12VA: This battery was new at the start of the service test and has main- 
tained very good service, thus far with low gravity readings. Specific gravity 
check: November 4, 1948, 1.275 high, 1.270 low, temperature 54° F.; November 29, 
1948, 1,260 high, 1.255 low, temperature 56° F. 

8. 12VB: This battery is still giving trouble-free service in view of the fact 
of the original condition of the battery, also it is in constant use in aircraft storage 
for an external source of energy for starting aircraft engines. Specific gravity 
check: October 27, 1948, 1.245 high, 1.225 low, temperature 55° F.; November 8, 
1948, specific gravity, 1.245 high, 1.220 low, temperature 67° F.; November 17, 
1948, specific gravity, 1.235 high, 1.210 low, temperature 60° F.; November 29, 
1948, specific giavity, 1.250 high, 1.245 low, temperature 62° F. 

9. 12VC: As yet not known battery field trouble has been reported. Battery 
has maintained very good capacity for starting the engine. Specific gravity 
check November 25, 1948, 1.260 high, 1.240 low, temperature 73° F. 

10. 12VD: No field trouble has been reported on this battery. Battery has 
very good capacity and will supply very good load values to the starter motor. 
Specific gravity check: October 15, 1948, 1.275 high, 1.225 low, temperature 60° F.; 
November 29, 1948, specific gravity, 1.280 high, 1.220 low, temperature 67° F. 

11. 12VE: Discontinued from service test. 

12. 12VF: Battery in very good condition, no field trouble reported as of this 
date. Specific gravity check October 25, 1948, 1.205 high, 1.190 low; tempera- 
ture, 66° F. November 2, 1948, specific gravity 1.220 high, 1.200 low; 
temperature, 60° F. November 8, 1948, specific gravity, 1.225 high, 1.195 
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low; temperature, 68° F. November 29, 1948, specific gravity, 1.220 high, 1.195 
low; temperature, 67° F. 
13. 6VA7HR: Forty ampere-hour life cycle test. From the 125th to the 
140th eycle the average charged state of the battery was specific gravity 1.285 
gh, 1.275 low, temperature 79° F., cell voltage 2.05. After 1 hour discharge 
» average state of the battery was specific gravity 1.245 high, 1.235 low, tem- 
erature 80° F., cell voltage 1.99. At this point the weekend discharge output 
yas 146.8 ampere-hours. From the 140th to the 214th cycle the average state 
of the battery was specific gravity 1.290 high, 1.280 low, temperature 75° F., 
cell voltage 2.05. After the 1-hour disc *harge the ave rage state of the battery 
was 1.250 high, 1.245 low, temperature 75° F., cell voltage 1.99. At this point 
the weekend discharge output was 130 ampere-hours. Thus far the battery has 
maintained a good output considering the temperature involved. This test 
ysuld be accomplished at 0° F., instead at 75° F. for, the rate of sulfation has 
yubled ery 3) times, bearing in mind the rate of sulfation doubles 
ach 18° , 
i4. 6VB7HR: Forty-ampere hour life cycle test. From the 125th to the 
140th cycle the average state of the battery was specific gravity 1.270 high, 
1.265 low, temperature 74° F., cell voltage 2.97. After 1 bour discharge the 
average state of the battery was specific gravity 1.250 high, 1.240 low, tem era- 
ture 78° F., cell voltage 1.99. At this point the weekend discharge output was 
165.3 ampere-hours. From the 140th to the 214th cycle the average state of the 
battery was specific gravity 1.285 high, 1.2380 low, temperature 76° F., cell voltage 
2.07. After the l- nour dise ve at 40 amperes the average state of the battery 
was specific gravity 1.255 high, 1.250 low, temperature 78° F., cell voltage 1.99. 
At this point the weekend Tatnares was 140 ampere-hours. This battery has 
maintained a very good capacity output, bearing in mind this was a junk battery 
that was treated. Reference is made to 6VA7HR battery’s comments. 
15. Battery additive standard test. Battery type 7-H, No. B-33 was fully 
charged October 13, 1948, positive cell treated with additive type 3; negative 
\l treated with AD-X2; positive cell specific gravity 1.275, open voltage 2.10; 
egative cell specific gravity 1.295, open voltage 2.12, temperature 77° F. Bat- 
tery was discharged October 13, 1948, and it will be noted the negative cell 
voltage only dropped to 1.86 and held a temperature of 90° F., while the positive 
cell dropped in cell voltage to 0.44 with a temperature of 105° F. Discharged 
results as follows: 
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Battery type 7-H, No. B-33 was fully charged to positive cell, specific gravity 
1.280, open voltage 2.08, negative cell specific gravity 1.300, onen voltage 2.10, 
The following discharges were carried out on the dates listed without recharging 
between discharges: 
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sattery will continue its discharge until a completely dead battery is achieved. 
The comparable tests on the two Trojan-type 2-H batteries: 

“RR” battery failed, discontinued from service test. (Note: this was an 
reated battery comparable to ‘‘P’’ Trojan-tvpe 2—H battery. 

“P”’ battery is in very good condition. The following discharges were im. 
don the battery. After the discharge of October 19, 1948, the battery was 

iarged for the discharges that followed: 
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Yell 
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ao 
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1 Battery will continue discharge until a completely dead battery is achieved. 


17. Two each new Trojan type 2-H batteries that had sulfated out while in 
storage have been treated and at present have 3 charges and 2 discharges at the 
3 ampere charge rate and 30 ampere discharge rate. ‘l'‘hese batteries are now on 
the shelf for storage of 1 year. At the end of 1 year the batteries will be charged 
only once. This test is for the confirmation in our findings for conclusive proof 
treated batteries may be stored long periods of time with no detrimental effects. 

18. It is requested that this project remain open until such a date recommended 
service tests are completed. ‘The above recommendation is made in view of the 
fact our findings have proven there is a very definite effect on the physical properties 
of lead sulfate, as it is precipitated in a lead acid storage cell, when this additive 
known as AD—X2, is added. Reference is made to Service Test Report dated 
October 1, 1948, paragraph 17, subparagraphs a to g. 


HQ AMC Waricnar Parrerson AFB, 


Dayton, Ohio. 
CG SMAMA, 


MCMMXC-43-2-311 


Inasmuch as no further service testing of ‘‘Protecto-Charge”’ will be accom- 
plished by the maintenance division, request that project P893-SC be considered 
completed. Batteries used in connection with project should be returned to stock 
if serviceable or economically reparable, the balance should be released to salvage. 
M ACTION 

Distr: M, MP ACTION, MPF, M-1, MD. 

W.H. Monay, 
Colonel, USAF, Chief, Depot Activities, 


Section Maintenance Division. 
17 Feb 1949. 
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Has, SMAMA, 


McClellan Air Force Base, Calif 
COMMANDING GENERAL, 


Air Material Command, 
Wright-Patterson Air Force Base, 
Dayton, Ohio. 
(Attn: MCMMXT31.) 

SM MPF-6-11. Project P893-SC was cancelled February 23, 1949. No further 
investigation has been accomplished on this project. Batteries were returned to 
stock as requested in referenced teletype. 

H. H. Te._man, 
Colonel, USAF, Director of Maintenance. 
SMMPF/JPC/JWW/mo 
JUNE 2, 1949. 


Exuisit No. 15 
AFFIDAVITS OF Users or AD-X2 


Bay Equipment Co., 
Richmond, Calif., March 19, 1951. 
PIONEERS, INC., 
2411 Grove Street, Oakland, Calif. 
(Attention Mr. J. Ritchie.) 

GENTLEMEN: On January 20, 1949, we wrote you as follows concerning your 
product Battery AD-X2: 

“This is to advise that in the past year and a half we have used approximately 
200 treatment packages of Battery AD-X2 used in protecting our new batteries 
and reviving old batteries. Our Superintendent Al Gavillet keeps plenty on 
hand at all times in order that we may be able to serve our customers’ needs as 
well as our own. We are frank to say that we have never had occasion to use 
anything equal to your Battery AD—X2.” 

We have now been using Battery AD-X2 for more than 3 years. Since writing 
the above, we have adopted your Battery AD-X2 service system in its entirety; 
treating all new batteries and giving them an equalizing charge prior to installa- 
tion; treating all mechanically sound batteries that are 6 months old or less in 
composition cases and 1 year old or less in hard-rubber cases. This program has 
saved us well over 50 percent on our annual battery cost and has greatly reduced 
equipment down time. For the first time in our existence we have really learned 
to appreciate a nonprorated guaranty on our batteries. 

Wishing you continued success, 

Very truly yours, 
tay D. Smrrsa, 
Owner. 


Apri. 15, 1953. 
Hon. Epwarp J. Tuyr, 
Chairman, Senate Select Committee on Small Business, 
Senate Office Building, Washington 25, D. C. 

My Dear Senator: Since giving the above statement to Pioneers, Inc., we 
have used the product Battery AD-—X2 continuously with equal success. 

In January of this year, Pioneers, Inc., began marketing new batteries treated 
with Battery AD-X2 and we have been using these new treated batteries with 
good results. 

Based on the above experience, it goes without saying that we make certain 
that all of our batteries in new equipment and those obtained from other sources 
are immediately treated with Battery AD-—X2. 

Bay Equipment Co., 
(Signed) Ray D. Smits, Owner. 


Subscribed and sworn to before me this 16th day of April 1953. 


Luxe T. Hatcoms, 
Notary Public. 
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Tae Wicuira TRANSPORTATION Corp., INc., 
|Wichita 2, Kans., September 5, 1952. 
Mr. KENNETH MYERs, 
Battery Headquarters, 


2215 East 13th St., Wichita, Kans. 


EXPERIENCE REPORT ON BATTERY AD~-X2 


Dear Mr. Myers: This report represents 18 months of comparative experienc 
with about one-fourth of our batteries, out of a fleet of over 100 buses, treated 
with Battery AD-X2. Results are as recorded by our professional battery man. 

We find that Battery AD-X2 is a genuine battery lifesaver which far more than 
repays its cost. We find that it does prevent the harmful sulfation which is uni- 
versally recognized as a major cause of failure and deterioration in lead-acid 
batteries. We have adopted the recommended method of treating all new and 
underaged batteries. 

Here are some of the facts upon which our findings are based. A 12-volt 
battery which had had 6 months of service and became discharged was treated and 
charged. After 6 months more service this battery was opened and inspected, 
The plates were like new, no shedding, no grid deterioration, no visible sulfation. 
This battery was replaced in service and will soon complete 2 full years. An 
untreated battery of identical make and similar service period was opened at the 
same time. Shedding and grid deterioration were so great that the battery was 
junked. 

We find the life of original-equipment batteries in this day-and-night city bus 
service to be about 1 year or 40,000 miles. We treated an original-equipment 
battery of 6 months’ service without taking it from the bus. This battery is now 
in its 23d month and this bus had traveled approximately 116,000 miles by Sep- 
tember 1, 1952. Two treated batteries of 18 months’ service were recently opened. 
There was no shedding; the grids were sound; the batteries are still in service. 
We also find a savings in that there is less downtime with the AD-X2 treated 
batteries. 

Yours truly, 
Gorpon Henry, Maintenance Manager 


Apri 9, 1953. 
Hon. Sinciatr WEEKs, 
Secretary of Commerce, Department of Commerce, 
Washingion, D. C. 

Dear Mr. Secretary: As of this date (April 9, 1953) the undersigned has no 
reason for altering the above statement which was given to Wr. Myers on Sep- 
tember 5, 1952, concerning my experience with Battery AD-X2. We have 
continued to use the material with gratifying results. 

Keep up the good work. 

(Signed) Gorpon HEnry. 


Subscribed and sworn to before me this 9th day of April, 1953. 
ExvLten Myers, Notary Public. 


My commission expires January 14, 1956, in and for county of Sedgwick, State 
of Kansas. 


CauirorniA Tractor & Equipment Corp., 
Emeryville, Calif., March 28, 1951. 


Pioneers, INC., 
2411 Grove Street, Oakland 12, Calif. 

GENTLEMEN: The following is a report which you requested on our use of 
Battery AD~X2. 

In 1947 we obtained some war-surplus euclids. They had been stored in the 
Tropics and we found that the batteries could not be normally charged even 
though they had never been used. In December 1947 we bought 108 treatment 
packages of Battery AD—X2, treating the batteries as per directions and charged 
them. These batteries came to full charge after treatment. 

After having this experience we adopted your Battery AD-X2 service system, 
treating all our mechanically sound batteries and sending our junks in for re- 
processing. Your method of handling our battery problems has saved up to 50 
percent on our battery costs over the past 3% years, even though we are in a 
position to get our batteries at dealer’s prices. It has also resulted in reducing 
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down time on our rented equipment. Your full money-back guaranty is appre- 
ciated by us alter many years of controversy over battery adjustments on a 
standard warranty basis. 
May your success continue in your rather remarkable endeavor. 
Yours truly, 
(Signed) Franx I. Guiirorp, 
Manager. 


; ApriL 14, 1953. 
Hon. Epwarp J. Tuys, 
Chairman, Senate Select Committee on Small Business, 
Senate Office Building, Washington, D. C. 


My Dear Senator: I wish to congratulate you on the action of your Com- 
mittee on Small Business to date on behalf of Pioneers, Inc., of Oakland, Calif. 
Secretary of Commerce Weeks’ recent action with regard to the Director of the 
National Bureau of Standards was also very gratifying to the undersigned 


Catirornia Tractor & Equipment Corp., 
Frank I. Guitrorp, Manager. 


Subscribed and sworn to before me this 16th day of April 1953. 
Myrrie T. Hoprina, Notary Public. 


DinwippiE Construction Co., 
San Francisco 4, Calif., March 30, 1951. 
PIONEERS, INC., 
Oakland, Calif. 
(Attention: Mr. Jess M. Ritchie.) 


GENTLEMEN: On October 19, 1948, we wrote you as follows: 

“A year ago we first treated all of our batteries with AD-X2, including 17 
batteries which had been discarded as junk. 

“For the new and serviceable batteries treated, the direct result has been a 
70-percent decrease in replacements. 

“Of the 17 junked batteries, 14 responded and were put back in service. Of 
these 14, 8 are still in use and giving satisfactory performance. 

“We congratulate you on the success of this product and, needless to say, we 
now immediately treat all new batteries purchased with AD-X2.” 

Since writing you the above letter we have adopted the Battery AD-—X2 
Service System on all of our operations. We purchase your reprocessed batteries 
rather than new batteries when any replacement batteries are required and are 
continuing to treat all new batteries with Battery AD-X2 in new equipment 
purchased by our organization. We are still experiencing approximately the 
same 70-percent reduction in battery replacement costs as indicated in our letter 
of October 19, 1948. Furthermore, the down time on our operating equipment 
has also been greatly reduced. 

Very truly yours, 
James DINWIDDIE, 
Vice President. 


Apriu 15, 1953. 
Hon. Epwarp J. Trae, 
Chairman, Senate Select Committee on Small Business, 
Senate Office Building, Washington 25, D. C. 


My Dear Senator: Since giving the above statement to Pioneers, Inc., we 
have used the product Battery AD-—X2 continuously with equal success. 

In January of this year, Pioneers, Inc., began marketing new batteries treated 
with Battery AD-X2 and we have been using these new treated batteries with 
good results. 

Because of the above experience, we make certain that all of our batteries in 
new equipment and those obtained from other sources are immediately treated 
with Battery AD-—X2. 

DinwippizE ConsTRUCTION Co., 
JamMEs Dinwippie, Vice President. 


Subscribed and sworn to before me this 17th day of April 1953. 
BuancHe E. Borumer, 
Notary Pubiic. 
My commission expires October 26, 1956. 





760 BATTERY AD—X2 


Connouuy-Paciric Co., 
Long Beach 2, Calif., December 16, 1952. 
Terry & Co., 
Maywood, Calif. 
(Attention: A. J. “Al” Terry.) 


GENTLEMEN: Pursuant to your request, we are happy to provide you with a 
report of our experience over a period of approximately 5 years duing which 
time we have used Battery AD-X2. 

We operate 5 tugs in Long Beach Harbor and in 1947 treated the batteries 
installed in these tugs with Battery AD-X2. At the time, we considered these 
batteries on the verge of failure and fully expected that we would have to replace 
them. Greatly to our surprise and satisfaction we found that after treatment with 

sattery AD-X2 they would accept a full charge and deliver full capacity. Al- 
though some have been replaced, others are still in service. 

It was in view of this splendid performance that we called you in regard to a 
56-cell, 110-volt mine locomotive battery which we were using on a tunnel job 
at the San Gabriel Dam. The maximum gravity reading we could get on this 
battery was 1.220, and it would deliver but a half-day’s work between charges. 
After treatment the battery took a full charge and was able to put out better than 
3 day’s work between charges. Without the benefit of Battery AD—X2 we were 
resigned to expending $3,500 for a new battery. The Battery AD-X2 cost $250: 
we saved $3,250. 

Additionally, we have treated batteries in our other equipment of various types 
with equally as good results. Hence, we unhesitatingly recommend the use of 
Battery AD-—X2 to all who are interested in better battery performance and lower 
replacement costs. 

Very truly yours, 
(Signed) J. L. Conno.ty, 
Vice President. 


Aprit 9, 1953. 
Hon. StncLtarrk WEEKS, 
Secretary of Commerce, Department of Commerce, 
Washinaton 25, D. C. 

Dear Mr. Secretary: Since giving the above to Mr. A. J. “Al” Terry on 
December 16, 1952, we have continued the use of Battery AD-X2 in our lead- 
acid storage batteries with the same satisfactory results, 

J. L. Conno.ty, 
Vice President. 
Subscribed and sworn to before me this 13th day of April 1953. 


A. W. SANnpDERs, 
Notary Public. 
My commission expires November 13, 1956, 


SEPTEMBER 19, 1949. 
Dr, E. U. Conpon, 
Director, National Bureau of Standards, 
Washington 25, D. C. 

Dear Str: The following statements on Battery AD-—X2 as manufactured by 
Pioneers, Inc., 2411 Groye Street, Oakland 12, Calif., are based on actual 
experience in the field and on shop tests made by myself. 

Over 2 years ago I was approached by Mr. Jess M. Ritchie of Pioneers, Inc., 
concerning the use of Battery AD—X2. I was familiar with the information 
contained in Letter Circular 302 as published by the National Bureau of Standards, 
concerning battery dopes as well as a similar pamphlet published by the National 
Better Business Bureau. In view of these publications, I was reluctant to try 
the material. However, I did try it and have since used over 3,000 treatments 
of Battery AD—X2 in the salvage of batteries returned from overseas installa- 
tions. These batteries were mechanically sound, but badly sulfated and beyond 
the point of practical economical recovery without the use of Battery AD-—X2. 

I have found that badly sulfated batteries which are mechanically sound can 
be treated with Battery AD-X2 and charged to full capacity without the danger 
of changing the grid in the positive plate to active material or shedding the active 
material from the negative plate through gassing in large bubbles between the 
grid and the active material, as badly sulfated batteries normally do. 
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[ have charged hundreds of sulfated batteries which would normally have been 
nked by treating them with Battery AD-X2. Many of these batteries are 
in their second year of service. To satisfy myself, charging was frequently 
attempted prior to treatment with little or no results. After treatment with 
Battery AD-X2 all of these batteries came to full charge. To cite a specific 
nstance along these lines, a battery was left on the charging line for 17 days at 
approximately 6 amperes, with no results. The battery was then treated with 
Battery AD—X2 and came to full charge by the time 150 percent of its ampere- 
ir capacity had been applied at the same 6-ampere rate. 

I do not know of any instance where mechanically sound, sulfated batteries 
have failed to accept full charge after treating with Battery AD-X2. My 28 
years of experience in building, repairing, and maintaining batteries qualifies me 
to state that Battery AD-X2 should definitely be listed as an exception to the 
rule in such publications as Letter Circular 302 by the National Bureau of 
Standards. 

At the present time I am battery shop foreman at Benicia Arsenal, Benicia, 
Calif. At the request of Pioneers, Inc., I make these statements as a private 
citizen and not as a Government employee. 

I have no connections with Pioneers, Inc., whatsoever. 


(Signed) Emerson E. Buu. 
Subscribed and sworn to before me this 19th day of September 1949. 


Henry E. WALLACE, 
Notary Public. 
My commission expires January 2, 1953. 
Apri. 14, 1953. 
Hon. Epwarp J. Tuys, 
Chairman, Senate Select Committee on Small Business, 
Senate Office Building, Washington 25, D. C. 


My Dear SENATOR: First allow me as a citizen of the United States to compli- 
ment you and your Committee on Small Business on the job done to date in 
establishing facts concerning Battery AD-X2. 

When you have used a product for 2 years and have witnessed beneficial results 
from it for 5 years, while on the other hand the National Bureau of Standards 
publishes pamphlets and letters to the effect that the material is worthless, one 
can’t help but doubt the whole bureaucratic structure of his Government. 

\s outlined in the above affidavit to Dr. H. U. Condon, made on September 19, 
1949, the results of the use of Battery AD~X2 are very beneficial. We salvaged 
through treatment approximately 2,500 batteries which normally would have 
heen junked. Then, in 1949, we received orders from the Chief of Ordnance to 
discontinue the use of the product and to test the material according to instruc- 
tions issued by the Office of the Chief of Ordnance. Briefly, these orders, which 
involved a major portion of the batteries to be tested, were to take batteries from 
salvage which would normally have been given a prolonged desulfating over- 
charge, in accordance with salvage procedure, give the batteries another prolonged 
desulfating overcharge, to make sure that they would not take a charge, then 
treat them with Battery AD-X2. This was done and all these batteries took a 
full charge after treatment with the product. These long overcharges normally 
peroxide the grids out of the positive plates of a battery, unless the battery 
responds and takes a normal charge. 

Despite the fact that this test procedure was apparently written by people who 
knew very little about lead-acid storage batteries, the test results were definitely 
favorable to Battery AD-—X2, even though the procedure used would normally 
have been expected to destroy the mechanical soundness of the batteries prior to 
treatment, 

After the tests were completed, we at the battery shop were instructed not to 
discuss with Pioneers, Inc., or any third parties the results of the tests or the 
use of the product. The order from the Chief of Ordnance to discontinue the 
use of the product was never rescinded, with the result that from 1949 to the 
present time we have junked out well over $100,000 worth of batteries which could 
have been salvaged had we been permitted to use the product. Furthermore, 
ve are losing batteries every day that could be salvaged if Battery AD-X2 was 
available to us. 

4s an example of the foregoing, I would like to cite the following case: In the 
fall of 1952, we received 100 12-volt truck and bus batteries. These batteries 
Were past strap date and could not be charged although they had never been 
ised. With Battery AD-—X2, every one of those batteries could have been 
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charged, and based on our previous experience with the product, would have 
been expected to give from 1 to 3 years’ service. Instead, the batteries were 
jurked out. 

In closing I might mention that we still occasionally find batteries in service 
that were taken from salvage in 1949 and treated with Battery AD-X2, 


EMERSON Bum. 


Subscribed and sworn to before me this 16 day of April 1953. 
Frances L. Estey, 
Notary Public. 


SEPTEMBER 27, 1949. 
Dr. E. U. Connon, 
Director, National Bureau of Standards, 
Washington, 25, D. C. 


Dear Sir: I am a licensed marine engineer; I have been port engineer for 
United States Army, Water Division, Transportation Corps, Fort Mason, Calif., 
since January 1944. Prior to going to sea, I was maintenance engineer for 
Whitney Bros., San Francisco, Calif. In the past 20 years I have maintain2d, 
operated, and repaired all types of steam, diesel, gasoline, and electric motors and 
engines, both stationary and marine types. The smaller type enyines being 
started by batteries and in marine equipment we bave banks of batteries of 120- 
volt direct current for emergency use in advent of generator failure. Therefore, 
I have had considerable battery experienc2. During that period of time I have 
come in contact with all types of so-called battery aids. I agree 100 percent 
with data in letter circular 302 published by your Bureau regarding battery com- 
pounds and solutions. 

That is, I did agree with your letter circular 302 until I thoroughly tested Battery 
AD-X2 manufactured by Pioneers, Inc., 2411 Grove Street, Oakland 12, Calif. 
It is my belief that letter circular 302 is definitely unfair and should not apply to 
Pioneers, Inc. additive Battery AD-~X2. The following is my experience with 
Battery AD-X2. We maintain a large battery shop where batteries are serviced, 
repaired, charged, and then installed in vessz2ls. We first experimented with a 
bank of fourteen 8-volt batteries which were turned over to their manufacturer 
who for 48 hours attempted to charge 2 of the 14 batteries. The batteries were 
then opened by the manufacturer and visually inspected. They were sulfated to 
a point where the manufacturer condemned the entir> 14 batteries and recom- 
mended replacement. The batteries were then treated with Battery AD-X2, 
brought to full charge as accepted by the Army inspector. This was done in 
April 1949 and the batteries are still giving satisfactory service. 

We next experimented on batteries chat were aboard vessels that had been 
towed back from overseas for complete overhauling, drydocking and renewal of 
A. B. S. and Coast Guard certificates. Most vessels are equipped with heavy 
duty marine type batteries of 208 to 370 ampere-hour capacity and cost from 
$180 to $400 each. To replace a complete set of batteries run trom $3,000 to 
$5,000. In most cases these batteries have had lictle or no maintenance for over 
a year. After servicing the batteries with AD-X2 and cycling them, the results 
were amazing even to the most skeptical. We took specific gravity readings 
before and after using AD-X2 and in most all cases the readings after servicing 
with AD—X2 were or were within a few points of manufacturers specifications. 

We have used over 2,000 treatments of Battery AD—X2 in our batteries which 
were mechanically sound, but badly sulfated and in all cases the results were 
truly amazing. It is my belief, based on the above tests, that a sound, reliable 
and guaranteed battery additive has been manufactured by Pioneers, Inc. 

I have no connections with Pioneers, Inc. I make these statements as a civilian 
and not as a Government employee. It is being done of my own free will and at 
the request of Pioneers, Inc. 

(Signed) E, G. CunnineHaM, 
San Francisco, Calif. 


Subscribed and sworn to before me this 27th day of September 1949. 


Henry E. WaAuuAce, 
Notary Public. 


My commission expires January 2, 1953. 
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APRIL 16, 1953. 
EpwaRD J. Tuys, 
airman, Senate Select Committee on Small Business. 
Senate Office Building, Washington 25, D. C. 


My Dxrar Senator: Since making the above statement to Dr. E. U. Condon 
September 1949, I have had no reason to change my opinion on the produet, 
Battery AD-X2. In fact I have noted the following additional operational 
fits to be derived with the use of Battery AD-—X2: It reduces charging time, 
tteries use less water, excessive gassing decreased, thus reducing corrosion on 
rminals, straps, jumpers, and lugs. 
Following are some additional pertinent facts on the subject matter: 
[he original order for Battery AD-X2 covered 7 cases or 2,100 treatment 
kages. Approximately 2% cases of this quantity were used in sulfated but 
ically sound batteries, the material being applied to the batteries bv 
ynizations such as the Bethlehem Steel Co., Alameda, Calif., and Height & 
Struck, of San Francisco, under contracts for overhaul and repair of boats. 
According to the reports of Army inspectors on the job, the batteries on these 
vessels were mechanically sound but badly sulfated and could not be charged 
fowever, when Battery AD-—X2 was added, the batteries came to full charge. 
The balance of approximately 4% cases were used in 158 marine batterics 
the early part of 1949 in active craft which I have periodically inspected 
since that time. These batteries at time of treatment were from 3% to 4 years old. 
\t time of treatment, the 158 marine batteries had the following life expectancy: 
\pproximate percentage: Life expectancy 
97 None. 
21.5 6 months. 
34 12 months. 
17.5 18 months. 
0 .-.-.---- Beyond 18 months. 


The foregoing life-expectancy figures are based on data given in the Storage 
Battery Technical Service Manual published by the Association of American 
Battery Manufacturers as well as tests made on the batteries. 

\ check made on these batteries in March 1951 disclosed that all of them were 
in operation at that time. A similar check in September 1952 revealed that 
approximately 72 percent of these batteries were in service or stored in a service- 
able condition. At no time has there been any indication of failure in these 
batteries due to sulfation. 

Between March 1951 and September 1952, approximately 28 percent of these 
batteries were lost due to operational failure of vessels in which they were installed. 

As an example of the savings to be realized by the United States Government 
by the use of the product, the batteries on the vessel FS—170 are cited. These 
batteries would not take a charge and it would have cost the Government be- 
tween 3 and 4 thousand dollars to replace them. They were treated with Battery 
{D-X2 at a total cost of $485 to the Government. After treatment the batteries 
took a full charge and were inspected and passed by two United States Army 
nspectors. 

My experience has convinced me that all mechanically sound lead-acid batteries 

uld be treated with Battery AD-X2 as a sulfation preventative. This would 
result in a tremendous saving to the United States Government. This is par- 

larly true of marine batteries which are large and expensive and sulfate out 
nder the very best of operating conditions. ‘This problem is very acute in bat- 
teries stored in inactive vessels. In fact, at the present time we have between 
3) and 40 thousand dollars worth of batteries that are badly in need of treatment. 

I have brought the foregoing to the attention of higher authority and have 

ommended that all mechanically sound batteries be treated with Battery 

D-X2. However, the product has not been adopted at this installation as it 

1 nonstandard item, i. e. not in our T. C. Catalog. 

E, G. CUNNINGHAM. 

San Francisco 22, Ca.ir. 


Subseribed and sworn to before me this 17th day of April 19538. 
Henry E. Wauiace, Notary Public. 


My commission expires January 2, 1957. 
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SEPTEMBER 22, 1949 
Dr. E. U, Connon, 
Director, National Bureau of Standards, 
Washington 25, D.«. 

Dear Sir: I, Dallas Brown, of 4020 Norton Avenue, Oakland, Calif., a fy! 
partner in Auto Battery & Tire Co., 2829 Broadway, Oakland 12, Calif., mak 
the following statements at the request of Pioneers, Inc., manufacturers of Battery 
AD-X2. 

Since February 1949 I have used over 1,000 treatment packages of Batter, 
AD-X2 for treating new batteries as a sulfation preventative and in restorin 
sulfated plates in our battery-repair program. By the use of Battery AD-X2 
we have eliminated sulfation as a factor in our choice of plates for repairing bat- 
teries and as a factor in charging mechanically sound sulfated batteries. I hav; 
found that, regardless of the degree of sulfation, a mechanically sound batter 
can be brought to full charge by the application of Battery AD-X2. 

It is not uncommon to have customers bring mechanically sound sulfated bat- 
teries to our shop for service after they have attempted to charge them without 
success. After treatment with Battery AD-—X2 these batteries have invariab|, 
accepted a full charge, resulting in a very substantial saving for the customer 

I have determined by observation of batteries on the charging rack and bh, 
field check with our customers, that batteries treated with Battery AD-X2 use 
less water than an untreated battery under the same charging or operating con- 
ditions; also, that treated batteries have more material available for charge and 
discharge. As a specific example of this particular point, I cite 12 badly sulfated 
cells in glass containers which we had in our shop. As an experiment, we treated 
every other cell with Battery AD-—X2 or six cells in all. The 12 cells were placed 
in series on our charging rack and charged at the 5-ampere rate. The cells treated 
with Battery AD-—X2 were at full charge when 150 percent of their ampere-hour 
capacity had been applied. The untreated cells did net come to full charge until 
500 percent of their ampere-hour capacity had been applied. 

I am familiar with Letter Circular 302 published by the National Bureau of 
Standards and the pamphlet, Battery Compounds and Solutions published by 
the National Better Business Bureau. Such publications, without making a defi- 
nite exception of Battery AD-X2 as manufactured by Pioneers, Inc., are unfai! 
to the potential users of Battery AD-X2 and Pioneers, Inc., the manufacturer. 

Recently we received a circular from the company that supply us with new 
batteries. The circular highlighted the publications under discussion, even though 
the manufacturer is a local concern and is well aware of the merits of Battery 
AD-X2, 

It is my opinion that Letter Circular 302 and the pamphlet, Battery Compounds 
and Solutions, are of benefit to the public, as there is seldom a week goes by that 
I do not hear a complaint from someone being ‘‘taken in’ by a battery ‘dope 
I am well aware of the uselessness and harmful effect of such solutions as are 
covered in Letter Circular 302. However, as I previously stated, to continue 
such publications without exception to Battery AD-X2 is unjust and unfair t« 
all concerned. 

Prior to my present partnership, I was_connected]for_8 years with Eb Wells 
in auto parts and accessories business. 

I have no financial connection with Pioneers, Inc. 

Dauuas Brown. 

Subscribed and sworn to before me this 22d day of September 1949. 

Henry FE. WALLACE, 
Notary Public. 
My commission expires January 2, 1953 


Apri. 14, 1953. 
Hon. Evwarp J. Tuye, 
Chairman, Senate Select Committee on Small Business, 
Senate Office Building, Washington 25, D. C. 

My Dear Senator: Since making the above statement to Dr. E. U, Condon 
in September of 1949, I have had no reason to change my opinion of the product 
Battery AD-—X2, manufactured by Pioneers, Inc., of Oakland, Calif. 

Since making the above statements I have changed my operations from majoring 
in the battery business to majoring in the tire business. Therefore, I no longer 
use Battery AD~X2 in the quantities previously shown, although I have continued 
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ise the product. Only this morning I installed a new battery in my personal 
ar and treated it with Battery AD-X2. 
Datias Brown, 
Owner, Auto Battery & Tire Co. 


Subscribed and sworn to before me this 15th day of April 1953. 


W. H. Marxkuam, 
Notary Public. 
My commission expires June 4, 1966. 


SEPTEMBER 23, 1949. 
EK. U. Connon, 
Director, National Bureau of Standards, 
Washington 25, D. C. 


Dear Sir: Forthwith are statements regarding Battery Additive AD-X2 
based on my observations with batteries used in the emergency service vehicles 
of the city of Oakland. 

Some 2 years ago our department was canvassed by Pioneers, Inc., 2411 
Grove Street, Oakland, Calif. Their product Battery AD-—X2 was described, 
its qualities were very attractive. After deliberation as to its use, it was decided 

) test Battery AD-X2 in a pilot battery. The results of this pilot test were 
above expectation. Following this test more units were treated with exactly 
the same results. After observation of these tests it was learned that batteries 
treated with Battery AD-X2 gave longer service periods, withstood higher 
charge and discharge rates, required less watering, reduced corrosion at terminals 
and inhibited the shedding of the active material. This material is now used in 
the batteries of the fire department vehicles and the police department vehicles. 

I am familiar with the National Bureau of Standard’s Letter Circular 302, 
from which one would be led to frown on any additive of any nature. It also 
appears that there could be no change in battery chemistry. I am convinced 
such reasoning is very unjust to the product Battery AD-X2 and that progress 
through chemistry is stepping ahead of the National Bureau of Standards. 

My position with the city of Oakland is that of engineer-in-charge of radio 
livision. I have been in this capacity for 16 years. Also, have been engaged 
in radio work since 1917 with the United States Navy and Commercial Radio 
Co. where battery management has been a part of the occupation. 

I make these statements from practical observance of performance in city- 
»wned vehicles as well as my own pleasure vehicle and at the request of Pioneers, 
Ine, 

I have no interest in Pioneers, Inc., of any nature. 

R. B. Lonwry. 


Subscribed and sworn to before me this 23d day of September 1949. 
Henry E. WALLACE, 
Notary Public. 


My commission expires January 2, 1953. 


Ciry OF OAKLAND, CaALIF,, 
ELECTRICAL DEPARTMENT, 
April 6, 1951. 
PIONEERS, INC., 
2411 Grove Street, Oakland 12, Calif. 
(Attention: Mr. Jess M. Ritchie.) 

GENTLEMEN: Answering your question, in working with Battery AD-X2, how 
long would the useful life of a battery be extended? 

In batteries used in radio police vehicles subjected to hard usage and treated 
with Battery AD-X2 we have observed that the life expectancy was extended 
from 12 to 18 months beyond normal even though the batteries were not new at 
the time of treatment. 

Based on our experience with your product over a period of more than 3 years, 
we have found that if a new battery is treated with Battery AD-—X2 and given an 
equalizing charge prior to installation, it is estimated conservatively that the life 
expectancy will be extended 234 times the normal life before failure. 


Yours truly, 
R. B. Loury, 
Engineer in Charge, Radio Division. 
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APRIL 14, 1953, 
Hon. Epwarp M. Tuye, 
Chairman, Senate Select Committee on Small Business, 
Ne nate O flice Building Washington D5. dD. cc 


My Dear Senator: The following information is given your committee jy 
order that is may have infermation pertinent to its work on battery AD-Xx2 
manufactured by Pioneers, Inc ‘ 

The above affidavit to Dr. E. U. Condon and the above letter to Pioneers. 1; 
were written and signed by me on the dates shown. Based on this experience we 
have continued to use battery AD-X2 

I have had training in both chemical and electrical engineering and am 
thoroughly familiar with the sulfation problem in the lead-acid battery, as well as 
with the basic principles involved in solving the problem. Consequently, I have 
never been able to understand how anyone could consider that the National Burea 
of Standards has been objective in their work on the problem 

I think the work done by your committee to date and the prompt and direct 
action by the Secretary of Commerce in requesting the resignation of the Director 
of the National Bureau of Standards is to be applauded 

R. B. Loury, 
Engineer in Charge, Radio Divisior 
Subscribed and sworn to before me this 15th day of April 1953. 


Henry E. WALuAcE, 
Notary Public 
My commission expires June 2, 1957 


SEPTEMBER 21, 1949 
Dr E. l CONDON, 
Director, National Bureau of Standards, 
Washington, D. C 

Dear Sir: As transportation superintendent for the Permanente Cement Co., 
Permanente, Calif., I have been asked to make the following factual statements 
in regard to Battery AD—X2. 

Late in 1947 we were approached by Mr. Jess M. Ritchie of Pioneers, Inc., 
and asked to use a battery compound, manufactured by Pioneers, Inc., 2411 
Grove Street, Oakland 12, Calif. 

In view of the attitude of our battery supplier and the Letter Circular 302 
entitled “‘Battery Compounds and Solutions” published by the National Bureau 
of Standards, we were reluctant to try a battery additive. However, this organ- 
ization is always looking for a better and more economical way to do a job wit! 
the result that we did test the product in 20 mechanically sound sulfated batteries 
which we had attempted to charge from time to time without success. 

The 20 batteries were treated with the additive and placed on charge on the 
same charging equipment that had previously failed to move the batteries. All 
20 of the batteries came to full charge. 

After this demonstration we established the policy of treating all of our bat- 
teries, new stored and those in operation, with the following results: Prior 
standardizing on the use of Battery AD-X2 our battery costs from February 
1947 to February 1948, were $1,830.77. After aefull year’s use of Battery AD-—X2 
our battery costs on the same operation from February 1948 to February 1949 
were $936.26, which represents a substantial saving of $894.51. The 7 months 
battery costs from February 1949 to date, show a slightly lower rate than the 
battery costs for 1948. 

Our battery supplier still maintains that Battery AD-—X2 is of no value. After 
the above experience with Battery AD-—X2 it is my definite opinion that you: 
Circular Letter 302, Battery Compounds and Solutions, does not apply to 
Pioneers, Inc. Battery AD-X2 and its circulation without excepting this product 
is unfair to Pioneers, Inc. 


R. R. Lirrie 
Subscribed and sworn to before me this 21st day of September, 1949, 
Henry E, WALLACE, _ 
Notary Public. 
My commission expires January 2, 1953. 
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AprRIL 15, 1953. 
1. Epwarp J. Tuys, 
Chairman, Senate Select Committee on Small Business, 
Senate Office Building, Washington 25, D. C. 
My Dear SENATOR: Since writing the above affidavit to Dr. E. U. Condon 
September 1949, we have constantly maintained a stock of Battery AD—X2 
for use in our batteries. ‘The material has been consistently satisfactory. 
rhe facts outlined in the above affidavit have, of course, not changed. 
R. R. Littzez, 
Transportation Superintendent, 
Permanente Cement Co. 


Subseribed and sworn to before me this 16th day of April, 1953. 


K. D. Bass, 
Notary Public. 
My commission expires April 19, 1953. 


SEPTEMBER 19, 1949. 
Dr. E. U. Connon, 
Director, National Bureau of Standards, 
Washington 25, D. C. 

Dear Stir: At the present time I am connected with the Western Machinery Co., 
San Francisco, Calif. Prior to this, I was employed as master mechanic by Mc- 
Guire & Hester, pipeline contractors of Oakland, Calif., and the Maaco Con- 
struction Co., Clearwater, Calif. I have had over 20 years experience in mainte- 
nance and repair of construction and highway equipment. During that period of 
time, I have come in contact with many battery ‘“‘dopes’’. Iam also familiar with 
Letter Circular 302 published by your Bureau regarding battery compounds and 
solutions. 

During the month of November 1947 while connected with McGuire & Hester, 
I was approached by Mr. Jess M. Ritchie of Pioneers, Inc., 2411 Grove Street, 
Oakland 12, Calif., on the subject of using a battery additive manufactured by 
his company. In view of the Bureau of Standard’s report and my previous ex- 
perience with battery additives, | was most reluctant to try Battery AD-X2. 
However, we had some 27 batteries which had sulfated out while standing idle in 
equipment in the yard and which we had attempted to charge at various times 
without suecess. Mr. Ritchie chose 20 of these batteries which were not broken, 
checked them for cell shorts and put them back on the same charging equipment 
and under the same conditions which had previously failed to put a charge in the 
batteries. We then treated them with Pioneers, Inc., additive, Battery AD-—X2. 
When 90 percent of these batteries took a charge, I changed my mind about battery 
additives, insofar as Pioneer’s, Inc., Battery AD-X2 is concerned. 

McGuire & Hester operates over 100 pieces of equipment of all types normally 
ised in heavy construction. The equipment is stored in the yard for long periods 
of time resulting in heavy loss of batteries due to heavy sulfation. In my year and 
a half experience with Battery AD-X2 I saw replacement costs to McGuire & 
Hester cut by well over 80 percent. Also, in no case did a battery refuse to take 
a charge due to sulfation, after we adopted Battery AD—X2 into our operations. 

Some 3 months ago, our previous supplier of batteries was still trying to explain 
to me that the Bureau of Standards condemned all battery additives and that 
Battery AD-X2 was no good, 

It is my opinion, based upon the above facts, that your pamphlet, Battery 
Compounds and Solutions, is definitely unfair to Pioneers, Inc. 

I have no connections with Pioneers, Inc., whatsoever. I have made this state- 
ment of my own free will at the request of Pioneers, Inc. Address: 4243 Balfour 
Street, Oakland, Calif. 

LeonarRp T. METCALF. 


Subscribed and sworn to before me this 19th day of September 1949. 


Henry E. WaLiace, 
Notary Public. 
My commission expires January 2, 1953. 
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FApRiL 18, 1953. 
Hon. Epwarp J. THys, 
Chairman, Senate Select Committee on Small Business, 
Senate Office Building, Washington 25, D. C. 

My Drar Senator: Since making the above affidavit in September 1949 | 
have continued my employment with Edward R. Bacon Co., of San Francisco, 
which is a part of Western Machinery Co. My major efforts are put forth in 
the sale of digging teeth for shovels, cranes, ditching machines, etc. 

As is obvious, I do not, in my present position, have use for Battery AD-X2 
in the quantities outlined above. However, the facts set forth in the above 
affidavit have not changed. I have used Battery AD-X2 continuously in my 
own personal equipment since making the above affidavit. I have never had 
reason to doubt the manufacturer’s advertising claims. The use of Battery 
AD-X2 in my personal batteries over this long period of years has convinced 
me that if the material is used in mechanically sound sulfated batteries, it wil] 
extend their life expectancy. Furthermore, if the material is added to a new 
mechanically sound battery, I have observed that it will at least double the 
battery’s life expectancy. 

I wish your committee every success in continuing to give the truth of the 
Battery AD-—X2 problem to the public and the executive branch of the Govern- 
ment. 

Leonarp T. Merca tr. 

OAKLAND, CALIF. 


Subscribed and sworn to before me this 18th day of Apuil 1953. 


P. M. Experuarz, 
Notary Public. 
My commission expires February 5, 1955. 


SEPTEMBER 19, 1949. 
Mr. EK, U. Connon, 
Director, National? Bureau of Standards, 
Washington 25, D. C. 

Dear Srr: I have been building, repairing, and doing battery-maintenance 
work for over 10 years. At the request of the manufacturer, I submit the following 
factual statements on Battery AD-X2 as manufactured by Pioneers, Ine., 2411 
Grove Street, Oakland, Calif. 

In the application of several hundred treatments of Battery AD-—X2 to badly 
sulfated batteries, I have not seen one instance where Battery AD-—X2 has failed 
to desulfate a battery regardless of the degree of sulfation. I know that many of 
these batteries were too badly sulfated to take a normal charge. However, as an 
example I cite one’set of batteries, diesel locomotive, 32 cells in all, not less than 
4 years old. Several attempts had been made over a 6-month period to bring 
these batteries to charge. hey were finally condemned and sent to the shop 
where I work. I spot-checked the cells, determined that the batteries were mechan- 
ically sound, and treated them with Battery AD-X2. The batteries came to full 
charge and are now back in the locomotive and giving trouble-free service. The 
batteries have a value of $700 and the cost of treating them with Battery AD-X2 
was under $100. 

I am familiar with Circular Letter 302 published by the National Bureau of 
Standards, and the pamphlet, Battery Compounds and Solutions, put out by the 
National Better Business Bureau. It is my opinion that these publications are 
definitely unfair to Pioneers, Inc., and to the public who would benefit by the use 
of Battery AD~X2. 

Although I am employed as battery man at Stockton Annex, Naval Supply 
Base, Rough and Ready Island, Stockton, Calif., I make these statements as an 
individual and not as an employee of the Navy. 

I am not connected with Pioneers, Inc., in any way. However, I am interested 
in promoting dissemination of correct information to the public and have therefore 
made these statements at the request of Pioneers, Inc. 

Ou1n RossE.L. 


Subscribed and sworn to before me this 20th day of September 1949. 


FreD WESTBROOK, 


Notary Public. 
My commission expires April 8, 1953. 
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APRIL 9, 1953. 
Hon. Stnctarr Wes, 
Secretary of Commerce, 
Department of Commerce, Washington 25, D. C. 


Dear Mr. Secretary: The above statement to Dr. E. U. Condon on September 
), 1949, is just as true a statement as of this date (April 9, 1953) as when it was 
ade. The Navy at Rough and Ready Island has not purchased Battery 
\D-X2, to my knowledge, since 1950. In compliance with orders from. higher 
authority, use of the material was discontinued. I have continued to use the 
aterial in my own personal equipment and have found that it has more than 
ibled the life expectancy of my personally owned batteries. The Navy, to the 
est of my knowledge, has junked thousands of dollars worth of batteries at the 
supply annex which could have been put into normal service by treatment with the 
product. Incidentally, we still occasionally find a battery that was treated with 
the product and recovered from salvage as far back as 1948. 
Although I am still employed by the Navy, I make this statement as a citizen 
and not as an employee of the Navy. 
You, sir, are to be congratulated on revoking Letter Circular 504. 
Respectfully yours, 
Onin Rosset. 


Subscribed and sworn to before me this 10th day of April 1953. 


Mauve D. Wi1son, 
Notary Public. 


My commission expires June 10, 1955. 


Exnursir 16 


CORRESPONDENCE BETWEEN NATIONAL BUREAU OF STANDARDS AND THE 
NATIONAL Betrrer Business BUREAU 


JUNE 25, 1948. 
Mr. K. B. WIL.son, 
Operating Manager, National Better Business Bureau, Inc., 
New York 17, N. Y. 

Dear Mr. WIiutson: This is in reply to your letter of June 10, 1948, regarding 
battery compounds which seem to be becoming increasingly numerous and 
troublesome. 

I see no reason at the present time to change the statements made in our Letter 
Circular 302, but realize that the date of this circular is rather far back. The 
later statement by Dr. Briggs which you have quoted is, I think, a very good 
statement, and I see no reason why you should not continue to use it. 

Aside from a few tests made recently, the only other work we have done on 
this subject was in connection with a search for satisfactory methods of storing 
surplus batteries following the close of the war. Several of the common in- 
gredients in the battery compounds were tried at that time and none of them 
proved effective. This experiment ran over a period of_about,2 years, and_the 
final report has not yet been prepared. 

I have had it in mind for some time that we should issue a new letter circular 
to supersede the present 302, and in the new circular incorporate some of the data 
more recently obtained. Unfortunately, the press of other matters has prevented 
me from doing this. I shall be glad to have your opinion as to the desirability of 
issuing an up-to-date statement of the problem. 

Very truly yours, 
G. W. Vina, 
Chief, Electrochemistry Section, Division of Electricity and Optics, 
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NATIONAL BettreR Bustness Bureau, INc., 
New York 17, N..Y., June 30, 1948. 
Re: Battery compounds. 
Dr. GEORGE VINAL, 
National Bureau of Standards, 
Washington, D. C. 


Deak Dr. Vinaw: I think it would be extremely helpful to American business 
and to governmental agencies if you would issue a new statement on batter) 
dopes. 

here are several such products on the market at this time. Perhaps the most 
aggressive is Protecto-Charge, which is being promoted out of Oakland, Calif 
I am taking the liberty of attaching some correspondence from Dr. Merle Randall 
who objects to our Battery Dopes bulletin. I note that he also has written to 
you. 
’ When battery compound vendors can sell their products to governmental 
agencies and then use that fact to convince others that their product has merit, it 
would seem an appropriate time to have an official statement with a fresh date from 
the Government’s highest authority on the subject, the National Bureau of 
Standards. 

I do not know Dr. Randall, but he is presumed to have some standing and his 
vouching for the product lends further support for it in the minds of the inex 
perienced and the uninformed. 

A revised letter circular would help to clear the air and would serve a most useful 
purpose. If this is not practical at the moment, a basic statement on the subject 
would do just as well. If we could be helpful by directing a letter of inquiry asking 
specific questions, we would be glad to prepare it and get it off upon hearing from 
you. 

I would appreciate learning what you believe might be done about the problem 

Will you please return the enclosures? 

Sordially vours, 
kK. B. WILuson, 
Operating Manager. 





Juuy 16, 1948 


Mr. K. B. WILLson, 
Operating Manager, National Better Business Bureau, In 
New York 17, N. Y. 

Dear Mr. Wittson: Your letter of June 30, 1948, with reference to battery 
compounds was received during niy absence from the city, and therefore my reply 
has been somewhat delayed. 

This. morning I had the pleasure of talking with your Mr. Burke, who called 
at my office. I discussed the matter with him in some detail, and he will doubtless 
give you information which I shall not attempt to put into this letter. 

I have had a number of letters from Dr. Merle Randall, with respect to materia! 
called Protecto-Charge. In one of his earlier letters he indicated that this material 
consists of magnesium and sodium sulfates. It would therefore appear to have 
been of the same general type and class as many other materials with which you 
are already familiar. While I do not know Dr. Randall personally, I have known 
of him for many years, that he was a man of standing, anda professor of chemistry) 
at the University of California. I do not know what his present connections may 
be, but I have been frankly surprised at some of the statements which he has 
made with respect to the product in which he is interested. 

I explained to Mr. Burke this morning that the reason I am not attempting 
as yet to prepare a new statement on battery compounds to replace the old Letter 
Circular 302, issued in 1931, is that I have been extremely busy with matters 
which I regard as important from the standpoint of national defense. I do not 
feel that I can take too much time to spend on these rather troublesome battery 
compounds. There seems to be unusual activity at the present time, which is 
probably the result of shortages of lead and finished batteries. 

From the information which I have at present, I do not see how any exception 
could be made in the matter of Protecto-Charge as requested by Dr. Randall in 
his letter to you dated June 2. 

We have recently completed an experiment, extending over a period of about 
2 years, in which batteries were allowed to stand idle for about 1 year, after having 
been treated in various ways. The object of the experiment was not to study any 
considerable number of these battery compounds but rather to determine what 
standard means there might be for preserving storage batteries in the wet condition. 


” 
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Some of the information gained during the course of this experiment, however, 
does have a bearing on the problem of battery compounds and may be used in 
revising Letter Circular 302. I cannot promise now when I shall be able to 
undertake it, but hope that it will not be too long delayed. 
Very truly yours, 
G. W. VINAL, 


Chief, Electrochemistry Section, 
Dwision of Electricity and Optics. 


NATIONAL Better Business Bureau, INc., 
New York 17, N. Y., July 28, 1948. 
Dr. G. W. VINAL, 
Chief, Electrochemistry Section, Division of Electricity and Optics, 
United States Bureau of Standards, Washington 25, D. C. 

Dear Dr. Vrnat: Thanks for your letter of July 16. 

Mr. Burke has told me of his visit with you and I was very pleased to learn of 
developments. I sincerely trust that you will find it possible to issue a new state- 
ment concerning battery dopes. If the statement is nothing more than a reitera- 
tion of Letter Circular 302, with a few added comments, it will be extremely 
helpful in controlling the current crop. 

We do hope that you will be able to spare some time from your more important 
activities for this chore before too long. 

Cordially yours, 
K. B. Wruuson, 
Operating Manager. 


DeEcEMBER 9, 1948. 
Mr. K. B. WiLuson, 
National Better Business Bureau, Inc., 
New York 17, N. Y. 


Dear Mr. Wiuison: Reference is made to our previous correspondence on the 
subject of battery dopes and a revision of Letter Circular No. 302. We have 
made a complete revision of Letter Circular 302 but have not submitted it to our 
Publications Section since I wanted your comments on the article with reference 
to subject matter and any possible legal complications. 

I am enclosing a rough draft of the revision of Letter Circular 302 on which I 
would appreciate your comments and criticism at your earliest convenience. I 
must ask that you refrain from using or making reference to this article until it 
has been officially released by this Bureau. 

\t a recent meeting of the Association of American Battery Manufacturers in 
Chicago I discussed this revision with several present and left a copy with Mr. L. E. 
Wells for his comments. 

Very truly yours, 
Grorce W. VINAL, 
Chief, Electrochemistry Section, 
Division of Electricity and Optics. 


Nationat Bretrer Business Bureau, Ine., 
New York 17, N. Y., December 15, 1948. 
Re File 1.8. 
Dr. Grorcr W. VINAL, 
Chief, Electrochemistry Section, Division of Electricity and Optics, 
National Bureau of Siandards, United States Department of Commerce, 
Washington, D. C. 


Dear Dr. Vina: I think the proposed revision of Letter Circular No. 302 is 
excellent, and its early release will serve a very timely and useful purpose in helping 
to protect the trade and the public. 

| have but two suggestions to make: 

Would it be possible for you to add at the very end of your bulletin, on page 5, 
the statement attributed to Dr. Briggs on the attached National Better Business 

sureau bulletin, to the effect that although hundreds of proprietary battery 
compounds have been tested by the National Bureau of Standards, none of those 
tested have produced any beneficial effect when added to the regular electrolyte? 


38414—58—+—50 
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Would it also be possible for you to add a general statement for the benefit of 
lay readers to the effect that there is no short cut to battery health, or substitute 
for proper care? Perhaps this statement is not too important, but we believe it 
would help to educate the uninformed battery owner. 

We will be very glad to give the letter circular widespread publicity when it is 
released, and I would appreciate it if you would let me have an advance copy a 
week or so before you release it so that we can get our material ready to send out 
on or after your release date. All of the better business bureaus and chambers of 
commerce will be very much interested in getting a copy of this material as soon 
as possible, and we will be glad to see that they get it. 

Cordially yours, 
K. B. Wittuson, 
Operating Manager. 


DECEMBER 22, 1948. 
Subject: AD-X2 (Protecto-Charge). 
Mr. Jack A. Harris, 
General Manager, Better Business Bureau, 
Oakland 4, Calif. 

Dear Mr. Harris: I received your letter of December 1 with reference to a 
product called AD-X2 (Protecto-Charge). During the past 25 years several 
hundred materials alleged to improve the performance of storage batteries have 
appeared. Some of these have been tested at this Bureau. Many of these 
materials have contained magnesium sulfate and sodium sulfate. These sub- 
stances with the required amount of water of hydration are commonly known as 
epsom salt and glauber salt. These materials have not been found beneficial in 
the operation of storage batteries and we so reported in our Letter Circular No, 
302 which has been widely distributed. 

This Bureau has not made any tests of AD—X2 (Protecto-Charge), the main 
reason being that Dr. Merle Randall who is connected with the company informed 
us by letter on April 23, 1948, that Protecto-Charge involves the addition of a 
mixture of anhydrous sodium sulfate and a slightly basic, nearly anhydrous 
magnesium sulfate to the water when it is filled with the standard sulfuric acid 
electrolyte. Epsom salt and glauber salt differ from these substances only in 
having water of crystallization. When the dry salts are added to a water solution 
the result is essentially the same as if proportionately larger amounts of glauber 
salt and epsom salt had been added. In the anhydrous state they are not called 
epsom salt and glauber salt, but this is merely a matter of terminology. 

We have been informed that tests of this material are being made at the Signal 
Corps Laboratory at Fort Monmouth, N. J., and at the New York and Mare 
Island Navy Yards. These are competent laboratories dealing with large numbers 
of batteries. In view of the above fact it does not seem desirable for a fourth 
Government agency—that is, this Bureau—to spend the time urgently needed for 
Army and Navy work to make further tests of these materials. 

This Bureau does not make commercial tests of batteries or battery materials 
and it is an established policy of the Bureau not to endorse commercial products 
or to permit the results of its tests to be used for advertising purposes. 

We have recently had some correspondence with the National Better Business 
Bureau in New York on the subject of revising and making more emphatic Letter 
Circular No. 302 which this Bureau issued some years ago regarding materials 
said to improve the performance of batteries. You may wish to contact the 
National Better Business Bureau in this connection at its headquarters in New 
York. 

We are retaining the samples which you sent for further reference, if necessary. 

Very truly yours, 
Grorce W. VINAL, 
Chief, Electrochemical Section, 
Division of Electricity and Optics. 


DrcEeMBER 22, 1948. 
Mr. K. B. WiLuson, 
National Better Business Bureau, Inc., 
Chrysler Building, New York 17, N. Y. 
Dear Mr. Wiuuson: I| thank you for your letter of December 15 with reference 
to the proposed revision of our Letter Circular No. 302 on battery compounds and 
solutions. It will be entirely possible to make the few changes that you have 
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suggested. Before this letter circular can be issued it will be necessary for.it to 

formaily approved by the Bureau editorial committee and released by the 
Director. I think that can be done without much delay. 

In my previous letter I asked whether you could see any statements which 

sht involve legal complications. I presume from the fact that you have not 
.entioned it in your reply you found the statements satisfactory in this respect. 

Very truly yours, 
Greorce W. VINAL, 
Chief, Electrochemistry Section, 
Division of Electricity and Optics. 


NATIONAL Betrer Business Bureau, INc., 
New York 17, N. Y., February 11, 1949. 
Dr. GgorGcE W. VINAL, 
Chief, Electrochemistry Section, 
Division of Electricity and Optics, 
United States Department of Commerce, 
National Bureau of Standards, Washington 25, D. C. 
Dear Dr. VINAL: Are you in a position as ‘yet to let us know when the new 
Letter Circular 302 on “battery dopes’’ will be available for release? 
Cordially yours, 
K. B. Witzson, 
Operating Manager. 


FEBRUARY 23, 1949. 
Mr. K. B. WILuson, 


National Better Business Bureau, Inc., 
Chrysler Building, New York 17,.N.-Y. 

Dear Mr. Wituson: Replying to your letter of February 11, the proposed 
revision of Letter Circular No. 302 on (battery dopes) has not been issued because 

is the opinion of some members of the Bureau staff that a more formal and 
informative publication of this subject should be prepared. In the meantime we 
are having copies of Letter Circular 302 remimeographed and some of these can 
be sent to you, if vou desire them. 

There are several matters in connection with this subject of comparatively 
recent origin which I would like to discuss with youinformally. I am expecting 
o be in New York in the next week or two and would be glad to call at your office, 
f that is convenient to you. I cannot say now exactly what day I shall be in 
New York. 

Very truly yours, 
Grorae W. VINAL, 
Chief, Electrochemistry Section, 
Division of Electricity and Optics. 


NATIONAL Berrer Business Buregav, INC., 
New York 17, N. Y., February 28, 1949 
Dr. Georce W. Vinal, 
Chief, Electrochemistry Section, Division of Electricity and Optics, 
United States Department of Commerce, 
National Bureau of Standards, Washington 25, D. C. 


Dear Dr. Vrnau: The persistent promotion of battery compounds to the public 
for use as additives to the battery electrolyte pose a serious problem, and we 
respectfully ask whether it will not be possible for the National Bureau of Stand- 
ards to give us an official up-to-date statément which we may use for the informa- 
tion and guidance of the public. 

The statement which Dr. Briggs gave us a few years ago, which is reproduced 
in the attached leaflet, was eminently satisfactory. We would like a similar one 
with a current date for publication in a new leaflet on the subject. 

If this is possible, I wish that in the course of the statement you would please 
provide answers to the following questions: 

1. Over how long a period of time has the National Bureau of Standards investi- 
gated additives for battery compounds and approximately how many have been 
brought to your attention? 


2. What did you analyses of the materials show as to their composition? 
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3. What are the principal claims made for these products? 

4. What are your findings as to the performance possibilities of these products? 

5. Does the National Bureau of Standards recommend the addition of any 
additive to the standard battery electrolyte? P 

6. What is your conclusion as to whether battery additives serve a usefu] 
purpose? 

Performing a public service with the support of private industry, we are de- 
lighted to learn that Letter Circular 302 will be revised and are confident that it 
will be of great value to the public. In the meantime, I hope you can give us a 
summary statement on the subject so as to enable us to serve the immediate and 
pressing need. 

Cordially yours, 
K. B. Wiuuson, 
Operating Manager, 


Marca 9, 1949. 
Subject: Battery compounds and solutions. 


Mr. K. B. WILLson, 
National Betier Business Bureau, Inc., 
Chrysler Building, New York 17, N. Y. 

Dear Mr. Wituson: This is in reply to your letter of February 28, addressed 
to Dr. Vinal, about battery compounds and solutions. It is noted that you have 
asked for an “official up-to-date statement” which you may use for information 
and guidance of the public. Enclosed herewith is such a statement which is a 
revision of the earlier statement forwarded to you by Dr. Lyman J. Briggs, then 
Director of this Bureau. I trust the enclosed statement may meet your needs. 

Very truly yours, 
E. U. Connon, Director. 


NATIONAL Berrer Business Bureau, INc., 
New York 17, N. Y., March 17, 1949. 
Dr. GEorcE W. ViNAL, 
Chief, Electrochemistry Section, 
Division of Electricity and Optics, 
National Bureau of Standards, 
U. S. Department of Commerce, 
Washington 25, D. C. 

Dear Dr. Vinat: Many thanks for the splendid statement that you obtained 
for us from Condon, I attach our mimeographed version of it. It will be printed 
in leaflet form shortly. 

A question has been raised in our minds, however, as to whether the following 
sentence in the fourth paragraph of the statement is entirely correct. The sentence 
reads as follows: 

“The battery is then rested for a few minutes, turn the switch ‘on’ and step on 
starter.” 

Will you please verify this sentence, or wire us a correction? 

* * * * * * ~*~ 


The Bureau of Ships has told me that it cannot release the results of its tests 
on AD-X2 without the consent of the company involved. Can you tell me 
whether the results were negative? 

The Detroit Arsenal reported as follows on its tests: 

“In reply to your letter dated February 25, 1949, reference Protecto-Charge, 
tests conducted by this office have demonstrated that a battery that has failed 
through normal use cannot be rejuvenated by the use of this material so that 
any definite or dependable results can be obtained. 

“As far as new batteries are concerned, tests have also demonstrated that 
good preventative maintenance will produce about the same results as claimed 
for this material” 

Many thanks for your splendid cooperation in this matter. 

Cordially yours, 
K. B. Wiuuson, 
Operating Manager. 
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Marcu 21, 1949. 
Mr. K. B. Writson, 
National Better Business Bureau, Inc., 
Chrysler Building, New York 17, N. Y. 

Dear Mr, Wruuson: I have received your letter of March 17 and am glad that 

u are pleased with the statement which was sent to you over the signature of 
Dr. Condon. 

With reference to the sentence which reads, “The battery is then rested for a 
few minutes, turn the switch ‘on’ and step on starter;’’ we believe that this sentence 

presents several statements made in advertising literature. It is not a direct 
quotation. We particularly have avoided doing so. 

\s an indication of the basis for the above statement the following appears in 
Ever Start literature, ‘In case of accidentally leaving switch, radio, or lights on, 
turn off switch and let battery rest a few minutes. It will start your car.” 

A leaflet on “‘Sure Start’’ contains the following paragraph: 

During the annual Southwestern Exposition and Fat Stock Show held at Fort 
Worth, Tex., in March 1940, the same battery at the Sure Start both was run- 
down 161 times with an average of 20 minutes generation between each breakdown 
demonstration. After each breakdown the battery was powerful enough after our 
reqular 38-minute wait to start the motor in the usual manner. This battery was 18 
months’ old at the time of the demonstration and is still in service.” 

We have italicized one sentence as being the part particularly applicable in the 
present case. 

A third example is taken from a leaflet about Ever-Charge. ‘‘In case of acci- 
dental leaving switch, radio, or lights on, turn off switch and let battery rest a few 
minutes. It will start your car.” 

I do not have a report of the experiments made by the Bureau of Ships on 
\D-X2 and do not know whether a report has actually been issued. I understand 
that they did not find this material of advantage but that is, of course, entirely 
unofficial. 

The statements made by the Detroit Arsenal which you quoted would seem 
to be directly contrary to test reports of Benecia Arsenal and Aberdeen. It is my 
belief that the statement by the Detroit Arsenal is more authoritative than the 
ot! ers, 

In the advertising literature for AD-X2 you will note on the first page the 
heading ‘‘Aging of Lead Sulfate.” It is noted that Dr. Randall has a paper 
entitled “Aging of Lead Sulfate in Lead-Acid Storage Batteries’ scheduled for 
presentation at the meeting of the American Chemical Society in San Francisco, 
Wednesday, March 30, at the Division of Analytical and Microchemistry. 

Very truly vours, 
Grorce W. VINAL, 
Chief, Electrochemistry Section, 
Division of Electricity and Optics. 


NaTIoNaAL BerrerR Bustness Bureau, INe., 
New York 17, N. Y., June 7, 1949. 
Re AD-X2 (Protecto-Charge). 
Dr. Georee W. VINAL, 
Chief, Electrochemistry Section, 
Division of Electricity and Optics, 
National Bureau of Standards, 
United States Department of Commerce, 
Washington 25, D. C. 

Dear Dr. ViINnAL: The Detroit Arsenal recently sent us a copy of the report of 
the Aberdeen Proving Ground, and also a copy of the report of the New York 
Naval Shipyard on Protecto-Charge. I wonder if you have seen these and, if so, 
what you make of them? 

The Aberdeen report seems quite favorable to me, insofar as mechanically 
sound batteries are concerned, but the New York Naval Shipyard report, which 
seems to be the more comprehensive one, appears to be definitely unfavorable. 

If you are familiar with these reports, I would very much appreciate having 
the benefit of your evaluation of them. 

I also would appreciate learning whether you are making tests on Protecto- 
Charge and, if so, when you expect they will be completed. As you know, this 
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advertiser is most, insistent that his product is unlike all other battery additives 
arid that it will do what he claims for it. Under the circumstances, we are most 
anxious to obtain conclusive information concerning it, and will appreciate your 
continued assistance. 
Cordially yours. 
K. B. Wittson, 
Operating Manager. 


June 10, 1949 
Subject: AD-—X2 (Protecto-Charge), 
Mr. K. B. WILtison, 
National Better Business Bureau, Inc., 
Chrysler Building, New York 17, N. Y. 

Dear Mr. Witison: Reference is made to your letter of June 7, 1949, regard- 
ing Aberdeen Proving Ground and New York Naval Shipyard reports on Protecto- 
Charge or AD-—X2. 

In my opinion the New York Navy Yard report is a comprehensive and 
thorough test for such material. In order to overcome the persistent and 
exaggerated claims made by exponents of the battery rejuvenators the public 
must be educated in the art of comparison. It is a well-known fact that com- 
parison is uppermost in the general competitive sales picture of standard items. 

If you review the past advertising and demonstration procedures for battery 
“dopes”’ you will find their claims are essentially the same. In all cases they 
direct that the battery be treated and then charged before demonstrating that 
it has some immediate capacity. The same procedure has been followed with 
Protecto-Charge at the Aberdeen demonstration. 

In the Aberdeen report you will note that a demonstration was given by the 
representatives of Pioneer, Inc. The statement as to the batteries being ready 
for salvage is not borne out by the reasons given since no effort was made to fill 
the cells with water and recharge over an extended period to determine what the 
actual condition was. The statement that “no voltage or amperage registered” 
has no significance since this is true of any battery which has dried out. State- 
ment 3 is trite and widely used when discarding batteries. It is questionable 
how statement 4 could be made since there is no indication that these batteries 
were taken apart and inspected. This is also true of the next sentence which 
states that due to preceding reasons the battery is out of service due to sulphation. 

in normal military operation batteries are discarded after they reach 80 percent 
of capacity. Thus it is highly possible that a number of batteries picked from 
so-called salvage will show some performance. In the case of the 2H battery the 
specifications call for 50-percent capacity at the 40-ampere rate (2.5-hour rate). 
In no case have they indicated any tests on untreated batteries to see what they 
will do. This is-very carefully covered in the navy yard report where both 
treated and untreated batteries were given the same test. 

There is one point which should be made clear about the emphasis they put on 
‘comeback”’ of a storage battery. Whems battery is discharged at a high rate 
such as the Aberdeen tests the acid in the pores of the plate is depleted rapidly. 
This factor is the major limitation as to the high rate discharge capacity. If this 
battery is allowed to rest for a short period (2 to 5 minutes) the discharge may be 
repeated for a substantial part of the previous discharge. This rest period allows 
the acid to diffuse into the pores again so more capacity may be obtained. This 
may be repeated a number of times, each one becoming successively shorter in 
capacity. 

Another loose part of the Aberdeen report is in statements made regarding the 
claims. There is no supporting evidence of sufficient tests or judgment by per- 
sonnel having fundamental knowledge of batteries. 

Claim 3 is definitely not true because if this were the case the plates would be 
increasing in sulfation to overcome the addition of a 15-point inerease in gravity 
for an ordinary SLI battery when the equivalent amount of sulfate ion such as 
present in AD-X2 is added. 

Claim 6 is due to explanation in an earlier paragraph above. 

Claims 9 and 10 hinge on the discarding of Army batteries after their capacity 
has dropped to 80 percent of initial capacity. 

The claim has been made that this is different from all the other ‘dopes’; 
however, analysis shows this is practically the same composition as (1) Hi-Charg* 
using partially hydrated sodium and magnesium sulfate, (2) Life Charge, (3) Ever- 
start, (4) Evercharge, all containing the same salts in varying proportions in a 
partially hydrated condition. 
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A great many tests have been carried out by various laboratories to determine 
a means of removing sulfate from plates. None of the tests have shown that 
either magnesium sulfate or sodium sulfate or their combination as anhydrous 

hydrated ‘salts has been the answer. Ii is up to Randall to prove that his 

dium and magnesium sulfate can behave any differently than other. As yet 
we have seen nothing which indicates this. 

[ am enclosing a copy of one of our extensive studies on airplane batteries 
which is for your information only. Here you will find a story essentially the 
same as that obtained from the navy yard. 

If there are further questions I shall be glad to assist you in any way possible. 

Very truly yours, 
Gnrores W. VINAL, 
Chief, Electrochemistry Section, 
Dwision of Electricity and Opties, 


JUNE 22, 1949. 
Mr, K, B, Wi.uson, 
National Better Business Bureau, Inc., 
Chrysler Building, New York 17, N. Y. 

Dear Mr, Wuiuuson: Reference is made to your Istter of June 17, regarding 
AD-X2. It has been our policy not to make any tests on commercial products 
until requested to do so by some Government agency which is interested in the 
merits of the product. If this matter is turned over to FTC it is possible we 
may be requested to make tests. 

As you know we are making general tests on the various ingredients used in 
battery “‘dopes,’’ results of which are to be issued as a research paper. 

Very truly yours, 
Greorce W. VINAL, 
Chief, Electrochemistry Section, 
Division of Electricity and Optics. 


OAKLAND CHAMBER OF COMMERCE, 
Oakland 12, Calif., August 25, 1949. 
Mr. Epwarp L. GREENE, 
General Manager, National Better Business Bureau, Inc., 
Chrysler Building, New York 17, N. Y. 

DEAR Sir: We are writing you concerning your pamphlet Battery Compounds 
and Solutions which is working a definite hardship on one of our member firms, 
Pioneers, Inc. As this is contrary to the aims and purposes of your organization, 
we feel certain that you will wish to take the necessary steps to alleviate the 
situation when you become aware of the facts of the case. 

We realize that for the protection of the public, your pamphlet Battery Com- 
pounds and Solutions has a definite place and were it not for the pamphlet there 
would be more victims than already exist of the battery “dope” racket. How- 
ever, Pioneers, Inc., should, in our opinion, be definitely excepted as regards 
such a publication. With all due respect to the National Bureau of Standards, 
whom ‘you quote in your pamphlet, we feel that they have not been exactly 
cooperative regarding the product Battery AD-—X2, manufactured by Pioneers, 
Inc, 

In answer to a local businessman’s inquiry about Battery AD-X2, Dr. Vinal 
of the Bureau of Standafds states in a letter dated February 15, 1949: We can 
give you no definite information in regard to the specific material about which 
you inquired. This Bureau does not endorse any of those compounds and we 
believe the matter was fullv explained in our Letter Circular No. 302 to which 
you referred. Although this was issued some years ago we believe that the 
statements which it contains are valid today.’”’ We assume this statement 
represents the Bureau of Standards’ attitude toward Battery AD-—X2 as they 
have been requested several times to test-the product, which they refuse to do. 

This organization investigated Pioneers, Inc., prior to their becoming members 
of the chamber of commerce some 2 years ago. The officers of the corporation 
enjoy such a reputation in this community that they undoubtedly would not 
sponsor a dubious product or venture. In this connection, we particularly 
direct your attention to the fact that Dr. Merle Randall is vice president of 
Pioneers, Inc. Dr. Randall is a nationally known ch:mist and an outstanding 
authority on lead-acid batteries. Further details as to his activities can be 
found in Who’s Who in America and American Men of Science. 
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The president of Pioneers, Inc., Mr. Jess M. Ritchie, holds a general contractors’ 
elass A license in the State of California, which is an outstanding tribute to his 
ability in the construction field. He has been general superintendent on some of 
our largest western projects and enjoys the confidence and respect of many of the 
outstanding construction companies in this community. 

Pioneers, Inc., do their advertising only in leading technical journals. Also, 
we have been advised that they have been thoroughly investigated by the Chemica] 
Engineering Society as well as other leading technical publications and that the 
results of these investigations have led these publications to print articles favorable 
-to the product Battery AD—X2. 

We are enclosing a brochure which Pioneers, Inc., used in their advertising. We 
request you bear in mind that with few exceptions these letters are signed by 
principals of the companies attesting to their experience with Battery AD-—X2: 
also, that most of these principals are engineers. The statements contained in 
these letters and the statements contained in your publication, Battery Com- 
pounds and Solutions, are at variance. This variance, as we previously men- 
tioned, is working a hardship on Pioneers, Inc., and is unjust. 

It is not the policy of the Oakland Chamber of Commerce to endorse products, 
but it is our understanding that Pioneers, Inc., have treated thousands of batteries 
over a period of the past 2 years and has not 1 dissatisfied customer. Nor has one 
dissatisfied customer beeen reported to the Better Business Bureau of Los Angeles, 
the Better Business Bureau of San Francisco, Ltd., the Better Business Bureau of 
Reno, Nev., or the Better Business Bureau of Oakland, Calif. Therefore, we 
wholeheartedly request in the interest of justice, that your organization give 
proper publicity to the fact that Pioneers, Inc., are not to be confused with the 
people or the products outlined in your pamphlet, Battery Compounds and 
Solutions. 

Respectfully yours, 
Ken MOELLER, 
Manager, Manufacturers Division. 


NATIONAL BetrerR Business Burgav, INc., 
New York 17, N. Y., February 2, 1950. 
Dr. Grorce W. VINAL, 
Chief, Electrochemistry Section, Division of Electricity and Optics, 
United States Department of Commerce, 
National Bureau of Standards, Washington 25, D. C. 


Dzar Dr. Vinau: I very much appreciated the opportunity to discuss with 
you personally the status of your most recent inquiries into the use of various 
mixtures of magnesium and sodium sulfate. 

It would be greatly appreciated by the National Better Business Bureau if you 
would be kind enough to send us a copy of your reports and findings in your latest 
study so that we may be in a position to advise inquirers authoritatively on this 
vexing subject. 

With kindest regards. 

Cordially yours, 
K. B. Wriuson, 
Operating Manager. 


New York, N. Y., March 3, 1950. 
Dr. Grorce W. ViNAL: 

I am very anxious to receive a copy of the report on your recent test of sodium 
and magnesium sulfate and would appreciate any courtesy you can extend to us 
in this matter. 

KENNETH B,. WILLSON, 
National Better Business Bureau, Inc. 


Marca 6, 1950. 
Mr. K. B. Wi11so0n, 
National Better Business Bureau, Inc., 
Chrysler Building, New York 17, N. Y. 
Retel March 3, will send preliminary draft for comments, March 7. 
Grorce W. VINAL, 
National Bureau of Standards. 
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Marcu 7, 1950. 
Mr. K. B. Wriuson, 


National Better Business Bureau, Inc., 
Chrysler Building, New York 17, N. Y. 

Dear Mr. Wittson: In response to your telegram of March 3 which I did not 
receive until March 6, and my reply of the latter date, I am sending herewith rough 
draft of the proposed circular on battery additives. I had hoped to have it in 
somewhat -better shape before sending it to you. I shall be glad to have your 
comments and eriticims of both the scientific information and its legal aspects as 
you have learned from past experience. 

Very truly yours, 
Grorce W. VINAL, 
Chief, Electrochemistry Section, 
Division of Electricity and Optics. 


NATIONAL BretrerR Business Bureau, INc., 
New York 17, N. Y., March 9, 1950, 
Re your file 1.8, 
Dr. Grorce W. VINAL, 
Chief, Electrochemistry Section, Division of Electricity and Opiics, 
United States Department of Commerce, National Bureau of Standards, 
Washington 25, D. C. 

Dear Dr. Vina: We were very pleased to review the rough draft of the pro- 
posed circular on battery additives. We think it is excellent as it is. In view of 
the scientific test data which you have in support of the bulletin and particularly 

view of the corroboration which you have from field tests referred to, I see no 
reason whatever to have any qualms regarding the legal aspects. 

Can you give me any estimate as to when you believe this will be published? 
Naturally we hope that it will be at a very early date. 

In the meantime, in view of the increasing number of inquiries which we, 
together with other bureaus and battery manufacturers are receiving (some of 
them undoubtedly planted), we feel obliged to issue a statement. I attach a draft 
of what we propose to say. 

I would like to insert as the next-to-last paragraph on page 2 something to the 
following effect, if you do not object: 

“We also understand that the National Bureau of Standards has in preparation 
a new letter circular on the subject of battery additives which will discuss the 
subject in a comprehensive manner from the standpoint of both laboratory and 
field-test results. No date of publication has been announced, but we anticipate 
that this letter circular probably will be released within a few months.” 

[ would appreciate hearing from you in regard to this as soon as possible. 

Cordially yours, 
K. B. Wriuson, 
Operating Manager. 


Marcu 17, 1950. 
Mr. K. B. WiLuson, 
National Better Business Bureau, Inc., 
Chrysler Building, New York, N. Y. 

Dear Mr. Wittson: This is to acknowledge vour letter of March 9, enclosing 
a proposed statement addressed to battery manufacturers in regard to a material 
called AD—X2. We have read this statement carefully and are somewhat surprised 
at the last paragraph which would seem to indicate that the attitude of the Better 
Business Bureau with regard to this particular material has changed. If this 
indicates any pitfalls we would be glad to know more about them. As you will 
see by the draft of our proposed circular which was sent to you under date of 
March 7, our experiments indicate that this material is not effective. 

Regarding your proposal to insert a reference to the bureau’s work, as given in 
the last paragraph of your letter, we would make the following comments. The 
new bureau publication will probably be issued as a bureau circular and not as a 
letter circular. Letter circulars are the mimeographed type with which you are 
already familiar but this would be a printed circular. The word ‘‘letter’”’ should, 
therefore, be omitted. In the third line of this paragraph the word ‘‘subject”’ 
should be more clearly defined. In a circular under the title “Battery AD-X2” 
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it-might be concluded that the bureau’s circular was relative to that particular 
substance. This, of course, is not the case as we have investigated others and 
have not named any of the battery additives. Would you agree to change this 
sentence to read as follows: ‘‘We also understand that the National Bureau of 
Standards has in preparation a new circular on battery additives which gives a 
comprehensive summary of both laboratory and field tests.” The remaining 
sentence that you have proposed is satisfactory. 
Very truly yours, 
GrorGce W. VINAt, 
Chief, Electrochemistry Section, 
Division of Electricity and Optics. 


National Berrer Business Bureav, INc., 
New York, N. Y., March 29, 1950. 

te your file 1.8/1102c 

Re AD-X2. 

Dr. GeorGce W. VINAL, 

Chief, Electrochemistry Section, Division of Electricity and Opties, 
United States Department of Commerce, 
National Bureau of Standards, Washington, D. C. 


Dear Dr. Vinat: Many thanks for your letter of March 17. 

The reason why we have considered sending a bulletin to battery manufacturers 
on this subject is because Pioneers, Inc., apparently has been pursuing a deliberate 
course of making inquiry of various manufacturers and their dealers in regard to 
the product—-AD-X2. When they receive in reply a copy of our bulletin on 
battery compounds and solutions, they believe they have evidence to show that 
through the distribution of our bulletin we and the manufacturers distributing 
it are damaging their business. I do not know what they intend to do with this 
“evidence,”’ but in view of certain threats which they have made about possible 
action against the manufacturers, we felt dutybound to put them on notice. 

However, Dr. Vinal, there would be no need for us to issue any statement to 
battery manufacturers, or to anyone else, on this subject if you would permit 
us to inform Pioneers, Inc., that you have now concluded a comprehensive test 
of AD—X2, and that you found that AD—X2 is not effective and therefore does not 
serve a useful purpose when added to storage batteries. 

Pioneers, Inc., has always been in the position to tell us that although they 
agree completely with everything that Dr. Condon stated in our bulletin, the 
National Bureau of Standards has not tested their product and, therefore, was 
not in a position to state with authority that it is not the exception that they 
claim it to be. If we now can tell Pioneers, Inc., that you have tested their 
product and found it wanting, they may continue to dispute your findings and 
conclusions but they cannot claim that they are based upon theory and not an inti- 
mate knowledge of the product. 

I would very much appreciate hearing from you as soon as possible as to 
whether we may be free to reveal that you have tested their product and that 
you find that it is not effective. 

Cordially yours, 
K. B. WILison, 
Operating Manager. 


Aprit 5, 1950. 
Mr. K. B. Wiutson, 
National Better Business Bureau, Inc., 
Chrysler Building, New York, N. Y. 

Dear Mr. Wittson: This is to acknowledge your letter of March 29 with 
reference to a battery additive known as AD-—X2. After talking the matter over 
with administrative officials and several of our technical staff, I think it appropriate 
for you to transmit the following statement to Pioneers, Inc., if you wish to do so. 

“At your request for information relative to this bureau’s work on battery 
additives and on one known as AD-—X2 in particular, it may be stated that the 
bureau, for its own information, has made extended experiments recently, the 
results of which confirm our previous conclusions that magnesium sulfate and 
sodium sulfate are not effective as alleged in restoring storage batteries or in 
prolonging their life. On the basis of these recent experiments we have no reason 
to modify statements previously made in our Letter Circular 302. 
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‘‘These experiments were initiated to obtain data on several battery additives 
at present being sold to the public as well as on a wide range of compositions 
which the bureau prepared. AD-—X2 was therefore included in these tests. The 
samples of AD-X2 used in these tests were received from the Better Business 
Bureau of Oakland, Calif. In the preparation of the report the battery additives 
actually used are designated in code. The bureau was fortunate in procuring a 
group of batteries in sound mechanical condition but sulfated as a result of long 
standing. Tests of these extended over 6 months and it is now possible to say 
that the results show no benefit from the use of these additives, including AD~X2. 


NaTIONAL Berrer Business Bureav, INc., 
New York 17, N. Y., July 19, 1950. 
Your file 1.8 1102ce 
Dr. GrorcE W. VINAL, 
Chief, Electrochemistry Section, D vision of Electricity and Optics, 
National Bureau of Standards, 
United States Department of Commerce, Washington 25, D. C. 

Dear Dr. Vinat: Since receiving your letter of April 5 concerning AD-X2, 
we have had some further correspondence with Pioneers, Inc. As a result we 
have prepared the attached proposed statement to be released along with our 
bulletin, Battery Compounds and Solutions. 

Do you have any objection to our references to the National Bureau of 
Standards? 

Cordially yours, 
K. B. WiLison, 
Operating Manager. 


Juty 24, 1950. 
Mr. K. B. WiLtson, 
National Better Business Bureau, Inc., 
Chrysler Building, New York 17, N. Y. 

Dear Mr. Witson: In reply to your letter of July 19, there is no objection 
to the use of statements made by this Bureau and cited by you in your letter, 
concerning the battery additive, AD-X2. It is our understanding that the 
Bureau’s statements concerning AD-X2 will appear only in your bulletin 
Battery Compounds and Solutions. 

Very truly yours, 
E. U. Connon, Durector. 


Battery AD-—X2 


Battery AD-—X2 is a battery additive manufactured by Pioneers, Inc., of Oak- 
land, Calif, The product is an anhydrous mixture of sodium sulfate and 
magnesium sulfate. Pioneers, Inc., has taken the position that although the 
National Bureau of Standards’ findings with respect to sodium sulfate and 
magnesium sulfate battery “dope,” as stated in the attached bulletin Battery 
Compounds and Solutions are correct as applied to this class of product, they do 
not apply specifically to Battery AD-—X2. Pioneers, Inc., has had voluminous 
correspondence with both the National Bureau of Standards and the National 
Setter Business Bureau. The National Bureau of Standards has advised NBBB 
as follows concerning the applicability of its findings to AD-—X2: 

“At your reguest for information relative to this Bureau’s work on battery 
additives and on one known as AD—X2 in particular, it may be stated that the 
Bureau, for its own information has made extended experiments recently, the 
results of which confirm our previous conclusions that magnesium sulfate and 
sodium sulfate are not effective as alleged in restoring storage batteries or in 
prolonging their life. On the basis of these recent experiments we have no reason 
to modify statements previously made in our letter circular 302. 

“These experiments were initiated to obtain data on several battery additives 
at present being sold to the public as well as on a wide range of compositions 
which the Bureau prepared. AD-X2 was therefore included in these tests. The 
samples of AD-X2 used in these tests were received from the Better Business 
Bureau of Oakland, Calif. In the preparation of the report the battery additives 
actually used are designated in code. The Bureau Was fortunate in procuring a 
group of batteries in sound mechanical condition but sulfated as a result of long 
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standing. Tests of these extended over 6 months and it is now possible to say 
that the results show no benefit from the use of these additives, including AD-X9. 

‘‘We have also the results of tests made elsewhere on 200 batteries in actual 
service on automobiles which were treated with AD—X2. A sufficient number of 
cells in these batteries were kept in the untreated condition for comparison with 
the results of these treated. Here again the results show no evidence of bene- 
ficial effects of AD-X2. We have been informed also of tests in a university 
laboratory in which AD-—X2 has been tested and reported to have no beneficig| 
effect. 

“In view of the tests made here and in competent laboratories elsewhere it is 
our belief that AD-—X2 is not essentially different from other preparations con- 
taining magnesium sulfate and sodium sulfate, and that as a class these materials 
are not beneficial. The results of recent tests are being prepared for issuance as 
a Bureau circular but in the meantime we see no reason to modify letter circular 
302.” 

Pioneers, Inc., has expressed the view to NBBB that the above quoted findings 
of the National Bureau of Standards should be discounted for the following 
reasons: 

“In the correspondence between us it has been mentioned many times by both 
Dr. Randall and ourselves that it is difficult to make a really definitive laboratory 
test of Battery AD-—X2 and that the only practical means of determining the value 
of the product is through field test. 

‘As to the field test by the National Bureau of Standards we note that they 
have definitely stated to you that such a test or tests was made on batteries in 
actual service. We are well aware of this but as stated to you in previous cor- 
respondence these tests were not run in accordance with our specifications and 
therefore did not indicate the value to be derived from our product.” 


NATIONAL BertrerR Bustness BurEaAv, INc. 


NATIONAL BerrerR Business Burwav, INc., 
New York, N. Y., October 31, 1950. 
Re: Bureau Circular No. 504. 


Mr. Pavut L. Howarp, 
Electrochemistry Section, Electricity Division, 
United States Department of Commerce, 
National Bureau of Standards, Washington, D. C. 


Dear Mr. Howarp: I wish I could give you an accurate estimate of the poten- 
tial demand for the new circular on battery additives. Much, however, will 
depend on whether you can permit some complimentary distribution or whether 
you will have to make a charge for all distribution. 

The circular should reach every battery manufacturer, battery dealer, garage, 
service station, automobile manufacturer, automobile dealer, automotive supply 
houses, trade papers in the automotive field and all who are concerned directly 
with the use and servicing of storage batteries in whatever field. Thus the top 
potential without even considering the lay public would be in the hundreds of 
thousands. If the circulation will be limited to those who order a copy for a 
nominal fee, many in the automotive trade will order a copy, but I hesitate to 
give an estimate. We distributed over 50,000 copies of our most recent publica- 
tion on the subject entitled “Battery Compounds and Solutions.” I should 
think that you could distribute at least that number of copies of the new letter 
circular. 

If we can be of any help in stimulating circulation of the letter circular, we will 
be delighted to cooperate. For example, if you could send us a sufficient number 
of complimentary copies, we would be glad to see that battery manufacturers, 
automobile manufacturers, automotive publications, all of the better business 
bureaus and similar firms and organizations which may place quantity orders or 
which may give publicity to it in their own house organs receive a copy along with 
our recommendation that it be brought to the attention of their particular 
audience. 

Have you any idea when this will be off the press? 

Cordially yours, 
K. B. Wiiuson, 
Operating Manager. 
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NoOvEMBER 16, 1950. 
Mr. K. B. Wriison 
National Better Business Bureau, Inc., 
Chrysler Building, New York, N. Y. 

Dear Mr. Wivison: Thank you for your letter of October 31, regarding 
Bureau Circular No. 504. 

This circular will be similar to other Government publications so a charge will 
be made forit. It is expected that we will have enough complimentary copies for 
a small circulation. 

Under present conditions we are not sure exactly when the circular will be 
printed. Present estimates indicate that it will be early in 1951. As soon as I 
know definitely the date, I will let you know. 

Very truly yours, 
Pau L.. Howarp, 
Electrochemistry Section, 
Electricity Division. 


JANUARY 29, 1951. 
Mr. K. B. Wituson 
National Better Business Burea u, Inc., 
Chrysler Building, New York 17, N. Y. 

Dear Mr. Wittson: Circular 504 on battery additives has just been released 
and is available at the Government Printing Office. 

I am enclosing two complimentary copies for your information. I appreciate 
your suggestions during the preperation of this article and thank you for your 
cooperation. 

Very truly yours, 
Paut L. Howarp, 
Electrochemistry Section, 
Electricity Division. 


NATIONAL BeEtrrer Business Bureau, INe.,, 
New York 17, N. Y., September 3, 1952. 
Dr. A. V. Asin, 
National Bureau of Standards, 
United States Department of Commerce, 
Washvngton 25, D. C. 

Dear Dr. Astin: Jess M. Ritchie, president of Pioneers, Inc., has made the 
request of us that, we discontinue distribution of the attached bulletin dated 
August 1950 and entitled ‘‘Battery Compounds and Solutions.” 

Before we make any decision on Mr. Ritchie’s request, we would appreciate 
your courtesy in advising us whether there have been any developments during 
the past couple of years which would cause the National Bureau of Standards 
either to withdraw or modify the statement which it furnished to us on the 
battery additive AD—X2 on April 5, 1950, as quoted in the attached bulletin. 

I gather from some of the material sent. to me by Mr. Ritchie that there have 
been some additional tests. If so, would you kindly acquaint us with the results 
of such tests? 

Your courtesy in providing us with the information requested will be sincerely 
appreciated. 

Cordially yours, 
KeEenNeEtTH B. WILLSON, 
Executive Vice President. 


SEPTEMBER 16, 1952. 
Mr. Kennets B. WILLsoN, 
Executive Vice President, National Better Busines Bureau, Inc., 
Chrysler Building, New York 17, N. Y. 

DEAR Mr. Wituson: I am writing in reply to your letter of September 3, 1952, 
on the subject of battery additives. There have been no developments which 
would cause the Bureau to modify its previous statements on battery additives. 
Cireular 504, Battery Additives, summarizes our work in this field. Subsequent 
investigations have confirmed these results, and I am enclosing a report of some 
recent work of this kind. 

Very truly yours, 
A. V. Astin, Director. 
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NATIONAL BetrerR Business BureEau, INc., 
New York 17, N. Y., September’22,' 1962. 
Mr. A. V. Astin, 
Director, National Bureau of Standards, 
United States Department of Commerce, 
Washington 25, D. C. 

Dear Mr. Astin: Your letter of September 16 is very much appreciated. 

In view of the long background in this matter, would you please tell me whether 
the battery additive referred to in the paper you sent me entitled “Test of a 
Battery Additive by the National Bureau of Standards’ is AD-X2? 

Will you also please tell me whether the manufacturer of that battery additive, 
Pioneers, Inc., has received a copy of this paper? 

Your courtesy will be greatly appreciated. 

Cordially yours, 
KENNETH B. WILLSON, 
Executive Vice President. 


OcTroBER 2, 1952. 
Mr. K. B. WILtson, 
National Better Business Bureau, Inc., 
Chrysler Building, New York.17, N. Y. 

Dear Mr. Witison: In reply to your letter of September 22, Ishould like to refer 
vou back to my letter of September 16 and its enclosures—in particular the latter, 
which summarize the Bureau’s position on battery additives. The following 
comments refer to your specific questions: 

Your second question as to whether Pioneers, Inc., has received a copy of our 
recent report, may be answered in the affirmative. Your first question, however, 
requires in effect that the Bureau comment on a proprietary product. Our general 
poliey, as you know, is that the Bureau neither approves nor disapproves proprie- 
tary products, for product sampling and testing is not a function of the Bureau. 

Iixceptions to the above policy have been made in a few instances. You are 
familiar with one in the battery-additive field. Here the reason was the allegation 
of the manufacturer that his product not only did not fall into that class of mate- 
rials covered by Circular 504 but that it had not been examined*by the Bureau. 

\t the present time, however, I see no possible need for identification of the 
battery additive covered in the recent report sent to you, inasmuch‘as the con- 
clusions of the Bureau with respect to such additives is sufficiently explicit in 
Circular 504, while more recent studies have served only to confirm the results of 
prior work. 

Very truly yours, 
A. V. Astin, Director. 


NATIONAL BETTER Business Burzgav, Inc, 
New York 17, N. Y. 


To: Battery manufacturers, 
Re Battery AD-X2. 

Some time ago you received from us a bulletin entitled “Battery Compounds 
and Solutions.”’ It consisted almost entirely of a statement on the subject by 
Dr. E. U. Condon of the National Bureau of Standards. 

Pioneers, Inc., manufacturers of a battery additive trademarked under the 
name ‘‘Battery AD-—X2,” have stated that they concur with Dr. Condon’s state- 
ments as applied to battery compounds in general. However, they insist that 
Dr. Condon’s statements do not apply to their product and that they have ample 
scientific test data and field test experience to prove their contentions as well as 
the fact that Battery AD—X2 functions in accordance with the claims made for it. 

In view of the conflict between the stated position of the National Bureau of 
Standards on the many compounds it has tested and the contention by Pioneers, 
Inc., that Battery AD-—X2 is an exception, the National Better Business: Bureau 
discussed with Pioneers, Inc., the proposition of arranging for an independent 
test of Battery AD-X2. As Pioneers, Inc., state that the usual life eycle test or 
modified life cycle test will not prove anything in regard to their product it has 
been impossible to date to arrange a test satisfactory to all concerned. 

Several governmental agencies have tested Battery AD-X2 with negative 
results but Pioneers, Inc., states that the test procedure used in these cases was & 
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modified life cycle test and that instructions contained in Pioneers’ literature as to 
the application of the product were not carried out. Consequently Pioneers, Inc., 
contend that the tests were of no value. 

Recently Pioneers, Inc., advised this office that at its request a Governrent 
agency was making an on-the-ground investigation of their product and personnel. 
Presumably a report on the investigation will be available in due course. 

The leaflet, Battery Compounds and Solutions, is out of print and will not be 
reprinted pending clarification of this controversy. In addition you are requested 

ot to circulate the pamphlet pending clarification of the controversy. 


Moror, 
250 West 55th Street, New York 19, N. Y., January 22, 1958. 
BUREAU OF STANDARDS, 
Washington, D. C. 


GENTLEMEN: Recently a good deal has been published about the battery additive 
known as AD-—X2, especially the results of tests conducted by the Massachusetts 
Institute of Technology. These tests as you know indicated that AD-X2 was 
helpful in prolonging the life of lead acid storage batteries. 

In view of these new findings could you tell us whether you expect to conduct 
any new tests of this particular battery additive? 

We are being asked by our readers which of the several findings they can 
depend on and this naturally is a tough question for us to answer. We would 
appreciate it therefore if you could supply us with any further information. 

Very truly yours, 
Epwarp Forp, Editor. 


JANUARY 28, 1953. 
Mr. Epwarp Forp, 
Editor, Motor, 
250 West 55th Street, New York 19, N. Y. 


Dar Mr. Forp: In response to your letter of January 22, I am enclosing (1) a 
statement that summarizes the battery additive situation in terms of the Bureau’s 
current knowledge, (2) a copy of the Senate Small Business Committee press 
release, (3) a copy of a mimeographed report entitled “Study of a Battery Addi- 
tive’? by the National Bureau of Standards, September 5, 1952 (this extensive 
series of tests was performed upon request of the Senate committee, followed the 
manufacturer’s instructions. and was participated in by the manufacturer and his 
representative’ it is this study to which the Senate press release primarily refers), 
and (4) a copy of Circular 504, Battery Additives. 

Very truly yours, 
Hueu OpisHaw, 
Assistant to the Director. 
x 





